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This Section of BS 142, having been prepared under the

direction of the General Electrotechnical Engineering

Standards Committee, is one of a series that collectively
supersedes BS 142 : 1966 which has been withdrawn.

The text of this Section is based upon {EC Publication

255-12 : 1980 ‘Electrical relays Part 12. Directional relays

and power relays with two input energizing quantities’
published by the International Electrotechnical
Commission (IEC). However, reference is made to the
corresponding clauses of BS 142 : Section 2.2 in respect
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thus invoking the more stringent requirements considered
necessary in the UK for directional relays and power
relays.

The requirements in this Section relating to phase angle
(direction) can be combined with requirements relating
to other characteristics (e.g. current) specified in other
Sections of BS 142, so as to cover combinations such
as directional current relays.

Compliance with a British Standard does not of itself
confer immunity from legal obligations.

of constructional, mechanical and vibration requirements,
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British Standard
Electrical protection relays

Part 4. Requirement for multi-input energizing quantity relays
Section 4.2 Specification for directional relays and power relays

NOTE. This Section should be read in conjunction with BS 142 : Part O ‘General introduction and list of Parts’ and BS 142 : Section 1.1

‘Glossary of protection relay terms’.

Subsection one. General

1. Scope

This Section of BS 142 is a lower level document which
specifies the performance requirements of directional relays
and power relays with two input energizing quantities and
the parameters whose values are to be declared by the
manufacturer of such relays. These relays constitute a
particular sub-family of measuring relays with more than
one input energizing quantity, the general requirements

of which are the subject of BS 142 : Section 2.2.

This Section also recommends methods of presenting

the characteristics and performance of these relays.

This Section excludes impedance relays and deals
specifically with relays measuring phase angle (direction)
and relays measuring power.

The tests in clauses 13 to 17 are type tests.

This Section applies only to relays in a new condition.

NOTE. The titles of the publications referred to in this Section
are listed on the inside back cover.

2. Definitions

For the purposes of this Section of this British Standard,
the definitions given in BS 142 : Section 1.1 apply,
together with the following:

2.1 directional (phase angle measuring) relay. A relay with
two input energizing quantities and which, by its design,

is intended to respond only to the relative phase position
of a current or voltage with respect to another current or
voltage reference.

2.2 power relay. A relay with two input energizing
quantities, current and voltage and which, by its design,
is intended to respond only to power.

2.3 characteristic angle of power and directional relays*.
The angle between the phasors representing the two
energizing quantities, which is used for the declaration
of the performance of the relay.

NOTE. Particularly for electromechanical relays, it is usually

the angle at which the maximum sensitivity occurs.

2.4 connection angle of power and directional relays*.
The angle between the voltages which are identified with
the phasors representing the two energizing quantities.

2.5 directional sensitivity. The minimum value of one
input energizing quantity at which the relay operates,

the other input energizing quantity being at its reference
value and the angle between the input energizing quantities
being the characteristic angle.

Subsection two. Performance

3. Characteristic values
3.1 Input and auxiliary energizing quantities and frequency

3.1.1 General. There are no specified values of input and
auxiliary energizing quantities and of frequency

but preferred values are given in clause 3 of BS 142 :
Section 2.2 : 1982,

3.1.2 Effective range of input energizing quantities.
There are no specified effective ranges of input energizing
quantities. These shall be declared by the manufacturer.

3.2 Characteristic angle and connection angle

3.2.1 Value of characteristic angle and connection angle.
There are no specified values of the characteristic and
connection angles. The characteristic angle, and the
connection angle if any, shall be declared by the
manufacturer.

NOTE. Other connection angles for various applications

may also be declared by the manufacturer*.

3.2.2 Setting range of characteristic angle. There are no
specified setting ranges. The setting ranges of the
characteristic angle, if any, shall be declared by the
manufacturer.

3.3 Specified times

3.3.1 General. There are no rated values for specified
times. The manufacturer shall declare whether the relay
has independent or dependent specified times.

NOTE. Dependent time characteristics are mainly applicable to
power relays. For a directional relay, for which the characteristic
quantity is angle, dependent times are applicable only in special
cases.

3.3.2 /ndependent specified time relays. Independent
specified times shall be declared by the manufacturer.

*A given relay may have more than one characteristic angle. On the other hand, a given relay may be connected,in alternative modes
e.g. by links, with a variety of connection angles. The combination of a given characteristic angle with a given ¢ t

in an overall performance effective for a given application.
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3.3.3 Dependent time relays with increasing function.
The shape of the characteristic curve shall be declared
by the manufacturer.

NOTE. See also appendix A.

3.3.4 Dependent time relays with decreasing function.
The shape of the characteristic curve shall be declared
by the manufacturer.

NOTE 1. See also appendix A.

NOTE 2. The most common characteristic curves for relays

with decreasing function are given in clause 3 of BS 142 :
Section 3.2 : 1983.

NOTE 3. Dependent time characteristics are mainly applicable

to power relays. For a directional relay, for which the characteristic
quantity is angle, dependent times are applicable only in special
cases.

3.4 Resetting times. There are no specified values of
resetting times. The values shall be declared by the
manufacturer.

3.5 Reference values of influencing quantities and factors
and values of their nominal and extreme ranges

3.5.1 Influencing quantities and factors. The reference
conditions shall be as given in table 1 of BS 142 :
Section 2.2 : 1982. In addition, the conditions given in
table 1 of this Section apply to directional relays and
power relays.

3.5.2 Limits of the nominal ranges of the influencing
quantities and factors. The values shall be as specified
in table 2 of BS 142 : Section 2.2 : 1982. in addition,
the values given in table 2 of this Section apply to
directional and power relays.

3.6 Characteristic quantities and setting ranges. There are
no specified rated values of either characteristic guantities
or setting ranges. These values and the limits of setting
ranges shall be declared by the manufacturer.

3.7 Resetting and disengaging values. The resetting and
disengaging values shall be declared by the manufacturer.
In the case of power relays, these values shall be specified
as ratios or percentage. In the case of directional relays,
they shall be specified in degrees at the boundaries.

4. Limits of the operative range of the
auxiliary energizing quantities
The limits of the operative range of the auxiliary energizing

quantities shall be in accordance with clause 4 of
BS 142 : Section 2.2 : 1982,

5. Operation and accuracy
5.1 Operation

5.1.1 Operating characteristics. The manufacturer shall
declare the operating characteristics of the relay under
reference conditions, including the reference setting value.
NOTE. If desirable, the manufacturer may declare the operating
characteristics in terms of the combined effect of the characteristic
angle and the connection angle.

5.1.2 Operating and resetting time. The manufacturer
shall declare the operating and resetting times of the

relay under reference conditions, including the reference
setting value. The initial and final values of the input
energizing quantities shall also be declared by the
manufacturer.

Table 1. Reference conditions and test tolerances of influencing quantities and factors

Influencing quantity of factor

Reference conditions Test tolerances

Characteristic and input

Reference input energizing quantity

As declared by the manufacturer

energizing quantities
Non-reference input energizing
quantity

Phase angle between input

energizing quantities (see note 1)

Declared characteristic | +2°
angle or range of angles

D.C. component Transient

ina.c.

Zero (see note 2) 5 % of peak a.c. value

Setting value(s), where setting
adjustments are possible

As declared by the manufacturer

D.C. component Transient

in a.c.

Auxiliary energizing
quantities

Zero (see note 2) 5 % of peak a.c. value

NOTE 1. A reference phase angle is necessary for directional relays when measuring time and sensitivity.

NOTE 2. In the special case of relays in which polyphase measurements are made on a single relay, the manufacturer shall define which

of the input currents shall be under reference conditions.

Full document details: BS 142-4-4.2:1984

Documents

Document Sharing Hub


http://www.avadocuments.com/doc/bs-142-4-4-2-1984
http://www.avadocuments.com/doc/bs-142-4-4-2-1984

