bsi
Slo ..making excellence a habit”

Please be aware that this PDF has been
created from the original hardcopy
document, which might not be in good
condition and so the PDF might reflect
this.

BSI Group T: +44 20 845 086 9001 British Standards Limited
389 Chiswick High Road F: +44 20 8996 7400 Registered in England no: 07864997 o \A‘plﬂe&%spts
London, W4 4AL cservices@bsigroup.com Registered address: 389 Chiswick High Road v

o . o LN ?N"PE‘(BP’]‘EE'”Q Hub
United Kingdom bsigroup.com London, W4 4AL, United Kingdom

Full document details: BS 142:1966


mailto:cservices@bsigroup.com
http://www.avadocuments.com/doc/bs-142-1966
http://www.avadocuments.com/doc/bs-142-1966

SPECIFICATION FOR
ELECTRICAL
PROTECTIVE RELAYS

Q )

1]

‘B.S. 142 : 1966 -

Incorporating amendment issued March, 1968 (PD 6352)

BRITISH STANDARDS INSTITUTION
Incorporated by Royal Charter
2 PARK STREET, LONDON WIA 2BS
Telex: 266933 Telephone: 01-629 5000

Py

e i e e AR A A B st

L



http://www.avadocuments.com/doc/bs-142-1966
http://www.avadocuments.com/doc/bs-142-1966

B.S. 142 : 1966

Twrs BRITisH STANDARD, having been approved by the
Electrical Industry Standards Committee and endorsed by the
Chairman of the Engincering Divisional Council, was pub-
lished under the authority of the General Council on 20th July,
1966.

First published, February, 1927,
First revision, September, 1942,
Second revision, August, 1953.
Third revision, July, 1966

The Institution desires to call attention to the fact’ that this

British Standard does not purport to include all the necessary
provisions of a contract.

In order to keep abreast of progress jn the industries
concerned, British Standards are subject to periodical review.
Suggestions for improvements will be recorded and in due
course brought to the notice of the committees charged with
the revision of the standards to which they refer. '

A complete list of British Standards, numbering over 4000,
fully indexed and with a note of the contents of each, will
be found in the British Standards Yearbook. The B.S. Year-
book may be consulted in many public libraries and similar
institutions.

This standard makes reference to the following British

Standards:

B.S. 205,  Glossary of terms used in electrical engineering,

B.S. 587.  Motor starters and controllers.

B.S. 2725, Memorandum on the measurement of cooling
medium temperature when iesting electrical
machinery, transformers and other electrical
apparatus.

B.S. 2757. Classification of insulating materials for electrical

© machinery and apparatus on the basis of thermal
stability in service. ‘

B.S. 3950. Electrical protective systems for a.c. plant.

British Standards are revised, when necessary, by the issue either
of amendment slips or of revised editlons. It is important that
users of British Standards should ascertain that they are in
possession of the latest aniendments or editions.

The following D.S.1. refercnces relate to the work on this standard:
Committee reference ELEf74 Draft for comment D64/10482
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The Electrical Industry Standards Committee, under
whose supervision this British Standard was prepared,
consists of representatives from the following Govern-
ment departments and scientific and industrial organi-
zations:

Associated Offices’ Technical Committee
*Association of Consulting Engineers
Association of Mining Electrical and Mechanical Engineers
Association of Supervising Electrical Engineers
*British Electrical and Allied Manufacturers’ Association
*British Railways Board
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Crown Agents for Oversea Governments and Administrations
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*Electricity Council, The Generating Board and the Area
Boards in England and Wales
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*Engincering Equipment Users’ Association
Independent Cable Makers' Association
*Institution of Electrical Engincers
Ministry of Aviation
Ministry of Defence, Army Department
Ministry of Defence, Navy Department
*Ministry of Labour (H.M. Factory Inspectorate)
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Ministry of Public Building and Works ‘ L
Municipal Passenger Transport Association (Incorporated
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Contracting
National Physical Laboratory (Ministry of Technology)
Oil Companies Materials Association .
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South of Scotland Electricity Board

The Government departments and scientific and indus-
trial organizations marked with an asterisk in the above
list, together with the following, were directly repre-
sented on the commiitiee entrusted with the preparation
of this British Standard;

Lloyd’s Register of Shipping

Radio and Electronic Component Manufacturers’ Federation
United Kingdom Atomic Energy Authority
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BRITISH STANDARD SPECIFICATION FOR
ELECTRICAL PROTECTIVE RELAYS

FOREWORD

This British Standard, prepared under the authority of the Electrical Industry
Standards Committee, revises and supersedes the 1953 edition. Although
cognizance has been taken of the work that is being carried out in the Inter-
national Electrotechnical Commission (IEC) on the preparation of International
Recommendations, at the time of publication international agreement has not
been reached.

The present document differs from the 1953 edition in a number of important
respects. It gpecifies more completely than its predecessor the performance
requirements of protective relays, and in a number of respects it sets a higher
standard of performance. In particular, the level of mechanical durability and
the method of rating contacts have been improved. Some new standard inverse-
with-definite-minimum-time-lag characteristics have also been intraduced. The
standard is intended to be read in conjunction with the British Standard for
electrical protective systerns®,

Relays are classified in terms of error, operating time, contact performance,
mechanical stability and number of operations.

At the present stage the cxperience available regarding vibration and shock
tests is inadequate to permit detailed standard requirements to be specified
but guidance on vibration testing is given in Appendix F. Similarly, tentative
proposals regarding creepage and clearance distances are given ir Appendix G.

In view of the wide varicty of applications of protective relays, this standard
has been designed to provide a framework on the basis of which any required
performance may be specified and proved. For the convenience of the User
the requirements applicable to the various common types of relay are summarized
in Part 4, together With a statement of the performance which represents normal
British practice.

The changes in terminology have been based on IEC discussions and the
new terms are explained in Appendix A. New terms, and terms to which a new
or more precise significance has been piven in this standard, have in general
been identificd by the use of EVEN SMALL CAPITAL LeTTERS On their first use in
any clause, It is hoped that this will facilitate a comprehension of the standard
and lead to a quicker and easier acceplance of the new terminology.

Although Part 4 also includes special test requirements which ar¢ not
applicable to the generality of protective relays, it has not been found practicable
to detail completely all the considerations which must be taken into account
* B.S, 3950, * Electrical protective sysiems forla.c. plant ‘.

9
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in the specification and application of the more complex protective relays, such
as those used in distance protective systems.

The performance in service of relays covered by this standard may be
modified by any current transformers or auxiliary apparatus used. Conjunctive
performance may be determined by reference to B.S. 3950*,

The special problems associated with static and reed-type relays are under
consideration for future revisions of this standard.

PART 1. GENERAL REQUIREMENTS

SECTION ONE : GENERAL
1. SCOPE

L.1. This British Standard applies to d.c. and a.c. relays, as defined in Clause 2,
primarily intended for usc in electrical protective systems, as for example those
covered by B.S. 3950*,

This standard does not purport to include all the requirements which may
-apply to thermionic, electronic or static relays, and it does not apply to relays
caming within the scope of B.S. 5871.

2. TERMINOLOGY

The terms used in this specification, and in particular those relating to
constructional requirements, have the general meaning assigned to them in
B.S. 205, * Glossary of terms used in electrical engineering . In addition, for
the purposes of this British Standard the following definitions} apply:

2.1. Electrical relay. A device designed to produce sudden predetermined
changes in one or more electrical controlling or signalling circuits, after the
appearance of certain conditions in the electrical circuit or circuits controlling it.
NOTE. The term RELAY includes all the additional components which are necessary for its
operation and which are tested with it.

a. Electromechanical relay or relay element. An electrical relay or relay
element which includes a mechanism(s) and contact(s).

b. Static relay or relay elemens, An electrical relay or relay element having
neither mechanism nor contacts.

NOTE. The application of the term 'static relay * to a protective relay comprising both
static and electromechanicatl clements is deprecated.

* D.5. 3950, * Electrica! protcctive systems for o.c. plani .
t B.S. 587, * Motor starters ard controllers ",
$ An alphabetical index of the terms defined is given at the end of the s{indard.

10
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2.1.1, Protective relay. An ELECTRICAL RELAY designed to initiate disconnection
of a part of an electrical installation, and/or to operate a warning signal, in the
case of a fault or other abnormal condition in the installation.

A protective rclay may consist of a single element (e.g. an overcurrent relay
consisting of a solenoid element or an induction element) or of two or more
elements which together provide the desired characteristics (e.g. & directional
overcurrent relay consisting of a directional element in combination with an
overcurrent element).

In the ensuing definitions, and tiroughout the standard, the use of the term
‘relay ' is to be regarded as including ‘ rzlay elements ",

The term PROTECTIVE RELAY includes the above-mentioned elements, together
with any auxiliary elements, or other components required to give the desired
characteristic and calibrated or tested with it, It excludes current and voltage
transformers, and equivalent apparatus not tested with the relay.

When the term RELAY is used in this specification a protective relay is to be
understood.

2.1.1.1. Measuring relay. A relay designed to operate with a specified precision
at one or more prescribed values of ils CHARACTERISTIC QUANTITY within the
continuous range which the characteristic quantity may assume in practice.

2.1.1.2. All-or-nothing relay. A relay having no specified accuracy and intended
to be energized by a quantity having a value either higher than that at which it
PICKS UP or lower than that at which it DROPS OFF,

2.1.1.3. Auxifiary relay. An all-or-nothing relay used to supplement the per-
formance andfor facilities of another relay (e.g. by modifying contact per-
formance or by introducing time delays). '

2.2, Instantaneous relay (non-delayed relay). A reloy in which the pick up and
drop off are not intentionally delayed. .

2,3. Delayed relay. A relay in which provision is made to delay its operation,
but of which time is not a CHARACTERISTIC QUANTITY.

2.4, Time-lag relay. A relay in which the delay is onc of the CHARACTERISTIC
QUANTITIES,

2.4.1. Definite-time-lag all-or-nothing relay. An ALL-OR-NOTHING RELAY having
an operating time which is nominally independent of the electrical charac-
teristic quantity.

2.4.2. Independent definite-time-lag relay. A MEASURING RELAY having an
operating time which is for practical purposes independent of the electrical
characteristic quantity.

11
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24,3, Dejiendent-time-lag relay. A measuring relay having an operating time
which js a function of the electrical characteristic quantity.

2.4.4. Inverse-time-lag relay. A dependent time-lag relay having an operating
time which is an inverse function of the clectrical characteristic quantity.

2.4.4.1, Very inverse time-lag relay. A relay having a time/current relationship
in the form: fa (f — 1)~V

2.4.4.2, Extremely inverse time-lag relay. A relay having a time/current relation-
ship in the form: ra (2 — 1)71,

2.4.5. Inverse-time-lag relay with definite minimum (IDMTL). An inverse time-lag .
relay having an operating time which tends towards a minimum value with »
increasing values of the clectrical characteristic quantity.

2.5. State of relay with respect to energization.

2.5.1. Unenergized condition (off position}—Index ©. The specified final con-
dition of an unenergized relay when all action of Jatching or holding has been
cancelled.

2.5.2. Encrgized condition (on position)—Index I, The specified final condition(s)
of an appropriately energized relay when all latching has been canczlied.

NOT=. A relay has, in general, only one unenergized condition but it may have several
encrgized conditions (e.g. bi-directional relays).

2.5.3. To pick-up. A rclay picks up when it changes [rom the unenergized ,
condition to an energized condition. .

2.5.4. To drop-off (drop-out). A relay drops off when it changes from an energized
condition to the unencrgized condition. K

2.5.5. To change over. A relay changes over when it moves from one position
to another position,

2.5.6. To eycle. A relay cycles when it PICKS UP and then DROPS OFF oF vice-versa.

Documents
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2.6. Basls of definitions. 2.5.1 to 2.5.6.

Otf - position : On-position

©) i (D
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2.7. To operate. A relay operates when it completes its designed function in a
specified output circuit(s).

ExampLEs. 1. An overcurrent time-lag relay with a make contact operates
when it closes this contact after leaving its INITIAL POSITION. The designed
function in this case is the closing of the contact when the current has attained
and remained at or above a given value for a given time.

2. An undervoltage time-lag relay having a contact which is made when
the relay is in the uncnergized condition operates when this contact closes after
leaving its initial position. The designed function in this case is the closing of
this contact when the voltage %as becn reduced below a given value for-a given
time. !

2.8. To disengage. A relay disengages when the contact function resulting from
its operation is reversed,

2.9, Te reset. A relay resets when it returns to its INITIAL POSITION.

2.10. Startes of relay witk respect ro operation.

2.10.1. Initial position (Index A). The position which the relay leaves in order to
operate.

.
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AN AN
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NOTE. For a relay which picks ur in order to operate, the initial position corresponds to
the orF position. Conversely, for a relay which brors OFF in order to operate, the initial
position corresponds to the o position.

2.10.2. Operated position (Index F). The position of a relay when it has operated.
2.11. Basls of definitions, 2.7 to 2.10.

Initial Operated
position position

N
To operate (F

Lo

2.12, Characteristic quantity*, A qu:inﬂily whose value characterizes the opera-
tion of the relay.

ExamrLES. Current, or vollage, in the case of an overcurrent or undercurrent
relay, or an overvoltage or undervoltage relay; power in the case of a power
relay; phase angle in the case of a directional relay; time in the case of an
independent time-lag relay; voltage in the case of an all-or-nothing relay;
impedance in the case of an impedance rclay.

NOTE. The CHARACTERISTIC QUANTITY i5 the same as the ENERGIZING QUANTITY [or a current
relay, a voltage relay or an all-or-nothing relay.

2.13, Energlzing quantity*. The clectrical quantity, either current or voltage,
which alone, or in combination with other electrical quantities, must be applied
to the relay to enable it to pick up.

ExamrLes. Voltage or current in the case of an all-or-nothing relay; voltage
and current in the case of a power relay; voltage in the case of a frequency
relay; each current in the case of a biased current relay.

2.14, Rated value*. The value(s) to which are referred the characteristics assigned
by the manufacturer {e.g. power consumption, energizing quantities, etc.).

2.15, Rated range. A range of values of an ENERGIZING QUANTNY all of which
may be regarded as rated values, '

* See Anpendix A.
14

cuments

zhed



http://www.avadocuments.com/doc/bs-142-1966
http://www.avadocuments.com/doc/bs-142-1966

B.S. 142 : 1566

2.16. Setting value. The limiting value of 2 CHARACTERISTIC OF ENERGIZING
QUANTITY at which the relay is designed to operate under specificd conditions.

Such values are usually marked on the relay and may be expressed as direct
values, percentages of rated value, or multiples.

NOTE. Certain relays, e.g. inverse time-lag relays (sce Part 4D) are designed 1o be inoperative
at or below their setting.

2.16.1. Serting range. All the possible values of setting.

2.16.2. Characteristic curve. The curve showing the operating values of the
characteristic quantity corresponding to various values or combinations of
energizing quantities.

2.16.3. Unbalance-setting value, The setting value obtained on a polyphase
element under prescribed conditions of unbalance.

2.17. Operating value. The limiting value of the CHARACTERISTIC QUANTITY at
which the relay operates,

2.18. Resetting value. The limiting value of the CHARACTERISTIC QUANTITY at
which the relay returns to its INITIAL POSITION,

2.19. Disengaging value, The limiting valv2 of the CHARACTERISTIC QUANTITY
at which the relay, having operated, moves towards the INITIAL POSITION enough
to cause the contacts to switch from the condition corresponding to operation.

2.20. Effective range®*, The range of values of the CHARACTERISTIC QUAN-
TrTY(1Es) or of the ENERGIZING QUANTITY(EES) t0 which the relay will respond and
satisfy the requirements concerning it, in particular, those concerning precision.

2.21. Influencing quantity*, Any quantity likely to modify the spccified rick-up
or DROP-OFF Of the relay, including an ENEROIZING QUANTITY having a value
outside a specified range.

2.22. Influencing factor*. Any factor likely to modify the specified operation of
the relay (e.g. adjustments).

2.23. Reference value®. The value of a quantity for which, within the tolerances
fixed for this quantity, the relay must satisfy the requirements of the standard
other than those concerning YARIATIONS in error.

2.23.1. Referznce range*. The range of values of a quantity for which the relay
must satisfy the requirements of the standard other than those concerning
variations in error.

* Sec Appendix A.

(g ovs
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2.23.2. Reference conditions*. The specified conditions for which the relay
must satisfy the requirements of the standard other than those concerning
variations in error.

2.24. Nominal range of an influencing quantity*.

2.24.1. For measuring relays. The range of values of an influencing quantity
within which the variations in error are within specified limits, the values of the
characteristic or energizing quantilies being within their effective ranges, and
other influencing quantities having their reference values.

2.24.2. For all-or-nothing relays. The range of values of an influencing quantity
which permits the relay (0 CHANGE OVER, the values of the energizing quantities
being within the operative range and the other influencing quantities having
their reference values.

2.25. Operative range. The range of values of an ENERGIZING QUANTITY within
the two following limits:

a. Upper limit: the highest value at which the relay picks up and satisfies
the requirements regarding temperature rise.

b. Lower limit: the smallest value at which the relay picks up after having
been previously energized under specified conditions, in bath cases the contacts
performing correctly.

2.26. Error. The algebraic dilflerence between an OPERATING VALUE and the
corresponding SETTING VALUE when the relay is tested under specified conditions.

2.27. Variation® (due to an influencing quantity). The algebraic difference
between the CALIBRATION ERRORS corresponding to two values of an influencing
quantity.

2.28. Calibration crror. For a given setting value, the mean error determined
for a given relay during a series of tests under specified conditions,

2.29. Ambient (emperature, The temperature of the medium surrounding a
picce of apparatus (see B.S. 2725 and Appendix B).

230, Rated short time current (S.T.C.). The r.m.s. value of the ac. component
which a rclay is capable of carrying for the rated time without being damaged
by the resuitant thermal and dynamic effects, the peak value of the major loop

* See Appendix AL

+ B.S. 2725, * Memorandum on the measutement ol cooling medium temperature when
testing electrical machinery .
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3 )
of the first cycle of the current being not less than 2-55 (i.e. 1-8 x 1-414) times :
the value of the symmetrical r.m.s. current. ‘

3 NOTE. This definition is based on the corresponding definitions for current wansformers.
. For d.c. 1elays the shori-time current is that d.c. current which the relay is capable of carrying :
for a specified time. ! ' ;

2.31. Operating time. For a given operation and with the relay in its INITIAL !
POSITION, the time between the instant when a specified value of the CHARAC- :
TERISTIC QUANTITY able to operate the relay is suddenly app'ied and the instant '
when the relay operates,

2.32, Overshoot time. The time during which stored operating energy is dissi-
pated after the CHARACTERISTIC QUANTITY has been suddenly restored from a
specified value to another specified value which would not normally cause
operation (usually that corresponding to the INITIAL PUSITION).

2,33, Characteristic angle. The phase angle at which the performance of a relay
is declared. It is usually the angle at which the maximum sensitivity occurs,

2,34, Distortion factor. The ratio of the r.m.s. value of the harmomc ccmtent
to the r.m.s. value of the non-sinusoidal quantity.

SECTION TWO : RELAY CLASSIFICATION
3. GENERAL

3.1, A relay which fulfils the requirements of (his standard shall be classified
in terms of error, operating time, contact performance, mechanical durability -
and mechanical stability.

4. CLASSIFICATION IN TERMS OF ERROR

4.1. The error class index, referred to hereinafter as £, assigned to the operating
value(s) of electrical measuring relays, and to the operating time(s) of time-lag
relays shall be in accordance with Table 1.

The errors shall be determined and expressed in the manner detailed in
Section Nine.

TABLE 1. LIMITS OF ERROR

Error class index E 05 10 25 50 75 10 15 20

Limits of errer £+ % 05 10 25 50 75 10 15 20

17
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5. CLASSIFICATION OF INSTANTANEQUS AND DELAYED RELAYS
IN TERMS OF OPERATING TIME

5.1. The operating time of INSTANTANEOUS and DELAYED relays shall be in
accordance with Table 2. It shall be determined in the manner detailed in
Section Five.

TABLE 2, OPERATING TIMES

Time c¢lass index T' 10 15 30 60 120 240

Operating time (milliseconds) (maxi- 10 15 30 60 120 240
mum time for instantaneous and
delayed pick-up relays, minimum
time for delayed drop-off relays)

6. CLASSIFICATION IN TERMS OF CONTACT PERFORMANCE
(Applicable only to moving contacts controlling circuits external to the relay)

6.1. Meihod of rating. Unless otherwise stated by the manufacturer, all contact
ratings shall be based or. a contact circuit voltage of 125 volts,

NOTE, This voltage level tukes inte account Continental as well as British practice.

Contacts shall be rated in terms of’:

Current (I)

Number of operations (V)

Duty (make (M), break (3), cyclic (P) and continuous {C) as applicable)
Supjuy (alternating current (A) or direct current (D} )

NOTE, 1t is esscntial that the specific relay contact to which the performance refers be clearly
designated,

6.2. Rated contact currcnt, Rated contact current values should be selected
from the following series:
1:0, 1:25, 2:0, 3-0, 5-0, 8:0 amps, ctc., and their decimal multiples and
sub-multiples.

6.3. Rated number of contact operations with electrical duty, The rated number
of contact operations with clectrical duty shall be expressed as a power of 10,
e.g, Class N2 signifies 100.

The preferred ratings are given in Table 3,
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TABLE 3. RATED NUMBER OF CONTACT OPERATIONS

Number of contact

Class operations

Type of relay Noten

N2 Measuring 10t
N3 Measuring 10*

See Clause 52
Sec Clause 52

N3 All-or-nothing 100
N4 All-or-nothing 10¢

Sec Clause 52
See Clause 52

Thus the designation of a contact would be, e.g. 2 N2BD, meaning 2 amp,
for 102 operations, break duty, direct current.
For details of tests see Section Sixteen,

7. CLASSIFICATION IN TERMS OF MECHANICAL DURABILITY
(NUMBER OF RELAY OPERATIONS)

7.1. Unless otherwise stated by the manufacturer, the rated number of relay
operations shall be five times that assigned for contact rating in Clause 6.3,
For details of tests sce Section Fifteen,

8, CLASSIFICATION IN TERMS OF MECIHANICAL STABILITY

8.1, The response of relays to mechanical shock and vibration provides a basis
for the classes shown in Table 4.

TABLE 4. RESISTANCE TO MECHANICAL SHOCK AND
VIBRATION

Maechanical

stability
class index

S1

Nornial use

Typical example of
application

Sensitive relays which may re-
quire external protection from
mechanical shock andfer vibra-
tion

Sensitive measuring relays re-
quiring cxtermal  anti-vibration
mounting

Relays suitable for normal indus-
trinl conditions of shock and
vibration (sce Appendix F)

Stationary locations free from
shock and vibration in excess of
those described in Appendix F
and heavily damped swing panels

Relays intended for more onerous
conditions

Shipboard, traction and undamped
swing panels

NOTE. 83 conditions would normali

in the light of specific application tequirements,

¥ be agreed between the manufacterer and purchaser

Yocuments
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SECTION THREE: RATINGS
9. PREFERRFD RATED VOLTAGES

9.1, The preferred rated voltages are:
ac 19 110 415 415 volts ( )
£. —=, 110, —=, 415 volts (r.m.s.).
V3 V3

d.c. 6, 12, 24, 30, 48, 110, 125 and 250 volts.

10. PREFERRED RATED CURRENTS
10.1. The preferred rated a.c. currents are: 1, 2 and 5 amps (r.m.s.).

SECTION FOUR: REFERENCE CONDITIONS: GENERAL
11, INFLUENCING QUANTITIES

11.1. The standard REFERENCE VALUE of ¢ach of the INFLUENCING QUANTITIES
shall be as given in Table 5. Other values or ranges are permissible within this
standard if marked in accordance with Clause 62.3f.

B rcuments'



http://www.avadocuments.com/doc/bs-142-1966
http://www.avadocuments.com/doc/bs-142-1966

B.S. 142 : 1966 .

TABLE 5. REFERENCE VALUES

Reference conditions Perml}ted tnlcmlnce
on reference value
Influencing quantity When ref. conditions | Tn absence for purpose of
are marked of marking testing

Ambient temperature Ref. temp. or any 20°C -+ 2 degC
temperaturewithin
the reference range

Position Reference position Any 4+ 2° in any direc-
position tion from normal
axis

External magnetic induction | As marked Zero Terrestrial field

Frequency (a.c. relays) Reference fre- 50 ¢fs + 2% (0:5% for
quency, oOr any induction relays)
frequency within
reference range

Wave form (a.c. relays) As marked Sinusoidal | Distortion factor
5% (2% for recti-
fier-operated relays)

Ripple of d.c. supply* As marked Zero 3%

k v — d.¢. ¢co
Peak value — d.c. component 464

» H —
Ripple = d.c. component

12. BALANCED POLYPHASE SUPPLIES

12.1. Each of the voltages (between any two lines and between each line and
neutrat) of a polyphase symmetrical system shall not differ by more than one per
cent from the average of such voltages.

Phase currents shall not differ by more than one per cent from the average
of the system currents.

The angles between each current and its correspording phase-to-neutral
voltage shall be the same, subject to a tolerance of two electrical degrees.

13. ANGLES BETWEEN ENERGIZING QUANTITIES

13.1. The REFERENCE VALUES for angles between ENERGIZING QUANTITIES shall be
as stated by the manufacturer and shall be subject to a tolerance of + 2 elee-
trical degrees.

NOTE. In csrtain circumstances it may be necessary to reduce this tolcrance.

21
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For distance measuring relays the reference value shall be the cHARACTERISTIC
ANGLE stated by the manufacturer. In application it should correspond approxi-
mately to that of the line impedance. The reference condition corresponding
to source angle shall be 80° unless otherwise stated by the manufacturer.

SECTION FIVE: REFERENCE CONDITIONS FOR THE f'-‘?
DETERMINATION OF OPERATING TIMES AND :
MECHANICAL DURABILITY

14. GENERAL REQUIREMENTS
14.1, All INFLUENCING QUANTITIES shall be in accordance with Clause 11.

15, INFLUENCING FACTORS (SETTINGS) FOR DEPENDENT TIME-
LAG RELAYS
' 15.1. Reference energizing quantity. The reference setting of an ENERGIZING
QUANTITY shall be that nearest to the arithmetic mean of the SETTING RANGE,
except that IDMTL relays having a setting range of 50 per cent to 200 per I
cent may have a reference setting of 100 per cent. For IDMTL relays having
a setling range of 20 per cent to 80 per cent the reference setting may be .
40 per cent. ; -

15.2. Reference fime setting. The reference time setting shall be the highest
numbered division of the scale for relays having a range of time settings.

16. ENERGIZING QUANTITIES AND CHARACTERISTIC QUANTITIES

16.1. For instantaneous and independent time-lag measuring relays the ENER-
GIZING QUANTITIES and CHARACTERISTIC QUANTITIES shall be in accordance with
Table 6.
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TABLE 6. ENERGIZING AND CHARACTERISTIC QUANTITIES

Initial value of energizing Final value of encrgizing
Type of relay or chargcteristic quantity or characteristic quantity

Maximum measuring relays Zero 110% of the operating value
other thanthose with current of the characteristic quantity.
as an energizing quantity. (Sce Note 1.}

Maximum measuring relays, 5009 of the operating value
current only of the characteristic quantity

Maximum measuring relays 500% of the operating cur-
having current and voltage rent (at rated voltage)

as energizing quantitics 100% rated voltage 3= 57
{excluding distance relays— Characteristic angle Where
see Clause 17) relevant. (See Clause 13.)

Minimum measuring relays | Rated value of charac- | 8074 of the operating value
teristic quantity + 5% of the characteristic quantity.
(See Note 2.)

All-or-nothing relays (pick- Zero 1009 rated value & 2%
up)

All-or-nothing relays {drop- | 1004 rated value & 2% Zero
oil)

NOTE 1. For frequency rclays the energizing quantity (usually voltage) should have rated
value o4 5 per cent,

NOTE 2. Where voitage and current are cnergizing quantities the voltage should be main-
tained at its rated value and the current reduced accordingly.

17. DISTANCE RELAYS

17.1. The initial value of voltage shall be rated voltage and that of the current
shall be zero.

The phase angle shall be in accordance with Clause 13,

17.2. The maguitude and phase of any polarizing quantity shall be stated by
the manufacturer,

17.3. The final value of voltage and current shall be as shown in Table 7. The
operating times of each relay shall be determined under the two test conditions.

\
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TABLE 7. FINAL VALUES OF ENERGIZING QUANTITIES
FOR DISTANCE RELAYS
Test conditions Fina! value of energizing quantities
Calcgory corresponding to
In Tabic 8 in Applied fault Applied fault
B.S, 3950* B.S. 3950+ voltage current
(sce Appendix H) (volts) (amps)
rated voltagc
¢ a 0 0-33 x impedance setting /
d volt
b 0032 x rated V | 006 x {_ruicdvoltage
\lmpcdance scmng
rated voltagc
D . a 0 05 x mipcdance setting
) d volt
b - | 005xratedV 0 x ( ratec voltage )
’ impedance setting
rated voltage S
Eand F ¢ 0 08 X | impedance setting ‘
«d volt
b 0-08 X rated V ( rats Y0 Lnga )
impedance setting ‘
NOTE 1.
. __ {Measured impedance 1 rated
Applied fault voliage = ( Tmpedance setting) ) X (Range " Meas., i:npcg_-) X voltage
Imped. setting,
. 1 Rated voltage
Applied fault current = ( Weasured im ) x (—-—-———-—-—
pedance Impedance settin
Range + Impedance setting P . §

The values have been rounded off in Table 7.

NOTE 2. Reference should also be made Lo B.2. 3950* for terminology, etc.

SECTION SIX: REFERENCE CONDITIONS FOR THE !
DETERMINATION OF CONTACT PERFORMANCE

18. GENERAL

18.1. Reference conditions for the determination of contact performance shall
be in accordance with Clauses 14 and 15 for the INFLUENCING QUANTITIES and
SETTINGS. Details of the reference values of ENERGIZING QuUANTITIES shall be as
given in the appropriate testing clause (see Section Sixteen).

* B.S. 3950, ‘ Electrical protective syslems for a.c. plant .
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PART 2. PERFORMANCE REQUIREMENTS
SECTIGN SEVEN: GENERAL
19. ASSESSMENT OF PERFORMANCE
19.1. When a complete relay consists of more than one type of clement (see

definition 2.1.1), each element shall operate in accordance with its appropriate

classification,

The performance of a relay shall be assessed with ENERGIZING QUANTITIES
applied to its terminals, taking into account any plug-in andfor draw-out
feature and permancntly connected accessories, with cover 4if any) in position.

20. FACTORS AFFECTING PERFORMANCE
20.1. The following factors enter into the performance of relays:

20.1.1. AN types of relay.

a. Thermal considerations (sec Sections Twelve and Thirteen).
b. Insulation leve] (see Section Fourteen),

¢. Mechanical durability (see Section Fifteen),

d. Contact performance (see Section Sixteen).

20.1.2. Measuring relays and independens time-lag relays. The following addi-
tional factors enter into the performance of these r.iays:

e. Permissible errors and operating times (see Section Nine) and the
EFFECTIVE RANGE of energizing quantities over which these apply (see
. Section Eight). -
f- Re-setting values (see Section Ten).
&- Permissible variations and the NOMINAL RANGE OF use of influencing
quantities over which these apply (sce Section Eleven),

20.1.3. Instantancons all-or-nothing relays. The following additional factors
enter irto the performance of these relays:

h. Operating times (see Clause 5).

J- Operative ranges (see Section Eight),

k. Ability to reset (see Section Ten).

SECTION EIGHT: EFFECTIVE AND QPERATIVE RANGES
21. EFFECTIVE RANGE OF MEASURING RELAYS

2L.1. A measuring relay shall cémply with all requircments relating to ERRORS
and VARIATIONs at all SETTING VALUES, account being taken (where relevant) of
the variations permissible as a result of departures from the reference setting.

25
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