
Compulsory Specification for

Earth leakage protection units

Published by Government Notice 2286 (Government Gazette 10987) of
16 October 1987

ICS 29.120.50; 29.130.20
VC 8035





DEPARTMENT OF TRADE AND 
INDUSTRY 

No. 2286 15 October i987 
STANDARDS ACT, 1982 

COMPULSORY SPECIFICATION FOR EARTH 
LEAKAGE PROTECTION UNITS 

On the recommendation of the Council of the South Afri- 
can Bureau of Standards and under the powers vested in me 
b section 16 ( I )  of the Standards Act, 1982 (Act 30 of 

fairs and Technolo y,  hereby declare the spccification con- 

earth leakage protection units. 
The compulsory specification shall become operative on 

a date two months after the date of publication uf this 
notice. 
D. W. STEYN, 
Minister of Economic Affairs and Technology, 

1 i; 82), I, Daniel Wynand Steyn, Minister of Economic Af- 

tained in the Sche 8 ule to be a compulsory specification for 
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DEPARTMENT OF TRADE AND 
INDUSTRY 

No. R. 1369 22 Jube 1990 

STANDARDS ACT, 1982 
AMENDMENT OF THE COMPULSORY SPECI- 
FICATION FOR EARTH LEAKAGE PROTEC- 
TION UNITS 

I, Theodorus Gerhardus Alant. De uty Minister of 

by the Minister of Trade and Indust and Tourism, 

(Act &o. 30 of 1982), and on the recommendation of 
the Council of the South African Bureau of Standards, 
amend the compulsory specification for earth leaka e 
rotection units published by Government Notice d. %86 of 16 October 1987, with effect from the date two 

months after publication of this notice. Particulars of 
the amendment are contained in the Schedule. 
T. G. ALANT, 
Deputy Minister of Trade and Industry. 

Trade and Industry, acting on behalf o P and assignment 

hereb under section 16 of the Stan 7 ards Act, 1982 

SCNEDULE 
AMENDMENT OF THE COMPULSORY SPECI- 
FICATION FOR EARTH LEAKAGE PROTEC- 
TION UNITS 

stitute the following: 
Subarechlovr 4.13: Delete the fourth sentence and sub- 

The test facility shall be so designed that the 
ampbe turns required to operate the test circuit at 
rated voltage do not exceed 2,5 times the amp&re 
turns utilized to operate the sensing circuit. 

The rotective conductor shall not become live 

It shall not be possible to enerphe the protected 
circuit by operating the test facilrty when the earth 
leakage circuit-breaker is in the open position. The 
test facility shall not be the sole means of perform- 
ing the opening operation and is not intended to be 
used for this function. 

Nore: The test facility is intended to check the 
tripping function only, and not the value at which 
the function is effective with respect to the rated 
earth leakage tripping current and to the break 
times. 

when t R e test facility is operated. 
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2.  
2.1 

SCHEDULE 
COMPULSORY SPECIFICATION FOR EARTH LEAKAGE PROTECTION UNITS 

SCOPE. 
This specification covers earth leakage protection units (circuit-breakers) for use in domestic a i d  iedustrid ( 1 1  

similar electrical installations and connected to a source of alternating current supply operating at a Irequcncy 01' 
50 Hz, the neutral conductor of which is connected to the general mass of earth on the supply side, and suhic~.tlo 
the following limitations: 

(a) Maximum rated voltage.. ................................................ . . . . .  500v. 
(b) Maximum rated current ....................... ................................ 100 A.  
(c) Maximum rated earth leakage tripping current.. ...... 
(d) Ambient temperature ..................... ...................................... - 5  "C to +10 "C. 

....................... 30 m A .  

The earth leakage protection units covered by this specification are intended to reduce lire and electrocution 
hazards caused by current leaking from line and neutral conductors to earth. 
This specification does not cover earth leakage protection units intended for service under extreme operatiri~ 
conditions such as continuous high atmospheric humidity, atmospheric pollution, mechanical vibration. mcchmi- 
cal shock, and exccssively h i sh  or  low temperatures. 
DEFINITIONS. 
For the purposes of this specification the following definitions shall apply: 

Acceptable: Acceptable to the authority administering the specification. 
a-confuc't: A control contact or auxiliary contact that is closed when the main contacts of the mechanical 

switching device are closed and open when they are open. 
6-conract: A control contact or auxiliary contact that is open when the main contacts 01'  the mechanical 

switching device are closed and closed when they are open. 
Breaking capacity: The highest prospective current that, according to the manufacturer, the earth leakage 

circuit-breaker will break and make-and-break successfully at the rated voltage under prescribed condi- 
tions of use and behaviour. 

Circuit-breaker (breaker): A mechanical switching device, capable of making, carrying and breaking cur- 
rents under normal circuit conditions and also making, carrying for a specified time, and breaking currents 
under specified abnormal circuit conditions such as those of short-circuit or earth fault. 

Note: A circuit-breaker is usually intended to operate infrequently although some types are wirahle 
for frequent operation. 

Double-pole circuif-breaker: A circuit-breaker having two poles for connection in the two conductors 01 a 
supply, each pole being fitted with one or more different releases, the poles being so coupled (mechani- 
cally) with each other that they operate together and if a fault on any one pole occurs, the supply will he 
isolated. 

Single-pole and neurrul circuit-breaker: A circuit-breaker having two poles that are coupled mechanically 
in such a manner 8s to operate together. and only one of which is fitted with one o r  more different 
releases. 

Single-pole and switched-neurral circuit-breaker: A single-pole circuit-breaker fitted with a switched 
neutral that is arranged to operale with the pole of the circuit-breaker, and to close before and open after 
the pole contacts. for the purpose of isolating the neutral conductor. 

Single-pole circuit-breaker: A circuit-breaker having one pole, the pole being fitted with one o r  nitire 
different releases. 

Triple-pole and neurral cirruir-breaker: A circuit-breaker having four poles, three of which are fitted with 
one or more different releases. all the poles being so coupled (mechanically) that they operate together. 
a fault on one or more phases resulting in isolation of the supply. 

Note: The three poles fitted with releases are intended for connection in the phase conductors. and 
the fourth pole in the neutral conductor, of a three-phase four-wire supply. 

Triple-pole and switched-neutrul circuit-breuker: A triple-pole circuit-breaker fitted with a switched 
neutral that is arranged to opcrate with the main poles of the circuit-breaker, and to close bel'ore  id 
cqwi al'rcr thc pc&\ contacts. f o r  the purpose of  isolating the ncutrai conductor in a three-phase IOur-wirc 

7'rrple--pole circuif-hreuker: A circuit-breaker having three poles each being fitted with one o r  niorc 

5upply 

different releases. and so coupled (mechanically) that they operate together. 
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Note: This arrangement is intended for use on a three-phase supply where control of the three 
phases is required to be simultaneous and were a fault on one or more phases will result in isolation of 
the supply. 

Clearance: The shortest distance, measured through air. between two conductive parts. 
Creepage disrance: The shortest path, measured between two conductive parts along the surface of an 

Note: A joint between two pieces of insulating material is considered part of the surface. 
Current: When applied to an alternating current circuit, the root-mean-square value of the current. 
Earrh fault currenr: The current flowing to earth owing to an insulation fault. 
Earth leakage current: The current flowing from live parts of the installation to earth in the absence of any 

insulation fault. 
Earth leakage prorecrion circuir-breaker ( E L  circuit-breaker): An EL circuit-breaker capable of sensing the 

sum of an earth leakage and earth fault current in a circuit and of interrupting the circuit when [hi\ current 
exceeds a predetermined value. 

Eurrh leakage tripping current: The value of leakage current to earth that will cause an EL circuit-breaker to 
operate. 

Inherent reserring rime: The time interval between a breaking operation during specified abnormal conditions 
and the succes5ful reclosing of the breaker under nornial conditions. 

Pole: A conducting path in an EL circuit-breaker equipped with a set of contacts for c a q i n g ,  inaking and 
breaking the main current through the EL circuit-breaker. 

Power-frequency recovery volrage: The recovery voltage after the transient voltage phenomena have sub- 
sided. 

Prospecfive currenr: The current that would flow on the making of a circuit where the circuit is equipped for 
the insertion of an EL circuit-breaker when a link of negligible impedance is inserted instead of the El. 
circuit-breaker. (In some circuits the link may replace the EL circuit-breaker and the connecting leads from 
the supply. ) 

Rated load currenr: The highcst load current, assigned by the manufacturer, that an EL circuit-breaker is 
capable of carrying continuously at the rated voltage under specified conditions, without exceeding the 
temperature limits specified. 

Rated short-rime withrand currenf: The current, assigned by the manufacturer, that an EL circuit-breaker 
can carry in the closed position during a specified short time under prescribed conditions of use and 
behaviour. 

Rated value: The numerical value of a quantity (such as voltage, current) included in the rating and indicated 
in the marking. 

Rated volruge: The highest voltage, assigned by the manufacturer. at which the EL circuit-breaker may hc 
used. 

Recovery volruge: The voltage that appears across the terminals of a pole of an EL circuit-breaker after 
breaking of the current. 

,Vote: This voltage may be considered in two successive intervals of time, one during which a 

insulating material. 

transient voltage exists, followed by a second one during which power-frequency voltage alone exists. 
Release: 
Non-rime-dclay (overcurrenr) release: A tripping device without any purposely delayed action 

Overcxrrcnl release: A release that permits a circuit-breaker to open with or without delay when the 
current in the release exceeds a predetermined value. 
Shun[ releuse: A trip coil energized from the main circuit or from a separate auxiliary supply throuph a 
relay, a switch or other means. 

Time-delay (oLwcurrent) releuse: A trip device with a purposely delayed action. 
Undervoltage releuse: A release that permits an EL circuit-breaker to open with or ~ ~ i t h o u t  delay. when 

the voltage across the terminals of the release falls below a predetermined value and that permits the 
circuit-breaker to be closed when the voltage across the terminals is above a predetermined value. 

Solid neutrul: In an EL circuit-breaker, a conducting path which is not equipped with a set of contact\ and to 
which the neutral paths, both incoming and outgoing. arc connected one at each end. 

Swirched neurrul; A pair ot contacts in ;I conducting path normally at or about earth potential, capablc 01 
c a q i n g  the rated current of the EL circuit-breaker, and also capable of carrying, fo r  a specified time, 
currents under specified abnormal circuit conditions (such as those of short-circuit), but no1 designed to 
make or break currents throush the circuit. 
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3.  
3.1 

3.2 

3.3 
3:3.1 

3.3.2 

3.4 

3.5 

3.6 
3.6. I 

3.6.2 

3.6.3 

3 .7  

3.8 

TramkM recovery voltage (TRV): The recovery voltage during the time in which it has a significant transient 
character. 

Note: 
(a) The transient recovery voltage may be oscillatory or non-oscillatory or a combination of these, 

depending on the characteristics of the circuit and the circuit-breaker. It includes the voltage shift of the 
neutral of a polyphase circuit. 

(b) The transient recovery voltage in three-phase circuits is, unless otherwise stated, the voltage 
across the first pole to clear because this voltage is generally higher than that which appears across each 
of the other two poles. 

Trjp-fiee EL cjrcuir-breaker: An EL circuit-breaker in which the automatic release mechanism will, under 
fault conditions, open the contacts of the EL circuit-breaker independently of the means used to close the 
contacts, and will ensure that the contacts are not held closed against a condition where tripping should 
occur. 

Tripping: The opening of an EL circuit-breaker either manually or automatically. 
Tripping time: The interval of time between the application of a steady overcurrent or earth leakage current 

Voltage: When applied to an alternating current circuit, the root-mean-square value of the voltage. 
and the interruption of the circuit. 

DESIGN AND CONSTRUCTION. 
STANDARD OF WORKMANSHIP AND FINISH: All work shall be properly executed and finished and shall be 
so arranged as not to constitute a hazard. 
MOULDED CASE: The operating mechanism of an EL circuit-breaker shall be contained in a moulded case made 
of a non-combustible insulating material that will not allow the escape of flame or molten metal through the 
openings surrounding the operating toggle. 
PROTECTION. 
Live parts of an EL circuit-breaker intended for open surface mounting shall be protected against inadvertent 
contact by means of acceptably strong covers of insulating material. 

Live parts on the underside of an EL circuit-breaker designed for mounting on a surface shall- 
(a) be covered by a shield or barrier of insulating material; or 
(b) be countersunk at least 3 mm below the surface of its base and covered with a waterproof insulating sealing 

(c) have a minimum clearance of 6 mm from the mounting surface and be riveted, upset or otherwise 

CLEARANCES AND CREEPAGE DISTANCES: All clearances and creepage distances shall be as large as is 
practicable and, in order to break the continuity of conducting deposits that may form, creepages shall, wherever 
practicable, iworporate ridges. 
MOUNTING: Each EL circuit-breaker shall have at least two holes for mounting purposes or an alternative 
method of mounting that will ensure acceptable stability. 
MODE OF OPERATION 
An EL circuit-breaker shail be arranged for manual closing and opening and for automatic stripping. The mech- 
anism shall be trip-free. 
The actuating mechanism shall be such that when an EL circuit-breaker is mounted in the normal manner, the 
contacts cannot close by themselves as a result of failure of the mechanism, 

Note: The mounting of an EL circuit-breaker on a vertical plane with its major axis venica] or 
horizontal shall be considered as mounted in the normal manner. 
The tripping of an EL circuit-breaker under any conditions within its ratings shall not cause the contacts that break 
the circuit to bounce or show any tendency to reclose. 
ARCH SHIELDS: Means shall be provided to ensure that when a multi pole EL circuit-breaker operates, (here i s  
no arcing between the poles. 
TRIP INDICATION: An EL circuit-breaker shall be so designed that when i t  has been tripped, a clear indication 
to that effect is visible to the user. 

compound that will not flow during any of the tests specified in Section 6 ;  or 

acceptably prevented from loosening. 
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1 2 

Rated current of circuit-breaker. A PVC-covered copper conductor. quantity and 
nominal cross-sectional area. mm’, inin. 

Not exceeding 10 
I6 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
20 . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

25 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
32.5 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
30 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

50 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
63 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
80 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

100 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

2 x 1.5 
2 x 4 0  
? X  4.0 

2 x 4.0 
2 x 6.0 
2 x 10.0 

16.0 
25 ,O 
35.0 
50.0 

I 

3.9.2 Terminals shall be so designed that they do not allow the conductors to be displaced and are not themselves 
displaced in a manner detrimental to the operation of the EL circuit-breaker or the effectiveness of the insulation 
[i.e. the minimum prescribed values for clearances and creepage distances specified in 3.3.2 (b) and ( c )  shall be 
maintained under all conditions of normal operation of the EL circuit-breaker!. 
Each terminal for the connection of an external conductor shall be so arranged that it is readily accessible under 
the intended conditions of use, and an earth terminal (when provided) shall, in addition, be- 

3.9.3 

(a) suitably protected against corrosion, 
(b) permanently and indelibly marked with the symbol @, and 
(c) of such a size as to accommodate a conductor that complies with the provisions for earth continuity 

A wiring terminal need not be such as to accept a conductor directly, i.e. without some suitable termination being 
applied to the conductor, but where a terminal is intended to accommodate a stranded conductor, means shall be 
provided to prevent the conductor wires from spreading. 
Each wiring terminal screw shall thread into metal and shall have a smooth clean-cut thread that is free from burrs. 
The end of the screw shall be so shaped that it will not damage the conductor. Except as allowed below, iron and 
steel, unless present as a constituent of an alloy that is inherently corrossion resistant, shall not be used for 
terminals. 
Terminals of the type in which the external connecting conductors make direct electrical contact with the pole of 
an EL circuit-breaker and that are not dependend upon to cany the main current of the EL circuit-breaker, may be 
of iron or steel that has been plated in an acceptable manner with copper, nickel, cadmium, silver or zinc. 
EARTHING: Provision shall be made for the earthing of any exposed metal parts of an EL circuit-breaker that 
may become live if the insulation of any part of the EL circuit-breaker becomes defective (see also 3.9.3). 

conductors of SABS 0142 ‘The wiring of premises’. 
3.9.4 

3.9.5 

3.9.6 

3.10 

TABLE 2--CONDUCTOR SIZES FOR TEMPERATURE RISE AND OVERCURRENT RELEASE 
TESTS (COPPER) 

:ctionai area, mm! 

Nor exceeding 10 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
16 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
20 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2.5 
25 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4 
7 I . 5 ,  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
40 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

50 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
63 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
so . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

100. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
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4. 
4.1 

4.2 

4.3 
4.3.1 
4.3.2 

4.4 
4.4.1 

4.4.2 

4.5 
4.5.1 
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4.5.1.2 
4.5.1.3 

4 . 5 2  
4.5.2.1 

4.5.2.2 

4.5.3 

4.6 

2 3 4 5 6 7 

ELECTRICAL AND PHYSICAL REQUIREMENTS. 
RATINGS: Each EL circuit-breaker shall be rated in terms of voltage, current, breaking capacity or short-time 
withstand current, and number of poles. 

(a) The rated voltage shall not exceed 500 V and the rated load current shall not exceed 100 A. 
(b) The breaking capacity shall be 2,5 kA or 20 times the value of the rated current, whichever is the greater. 

Rated current (I) ,  A 

IS40 .............................................................. 
40 < I S 8 0  .............................................................. 
80 < I < I 0 0  .............................................................. 

(c) The rated earth leakage tripping current of an EL circuit breaker shall, subject to a tolerance of +!o%, be 

5, 10 or 30 mA, as applicable. 
Note: The values for the rated earth leakage tripping current are recommended by the International 

Electrotechnical Commission. 
INSULATION RESISTANCE: When determined in accordance with 6.3, the insulation resistance of an EL 
circuit-breaker shall be at least 10 MQ. 
UNDERVOLTAGE RELEASE. 
When so required, an EL circuit-breaker shall be provided with an undervoltage release. 
An EL circuit-breaker having an undervoltage release shall, when tested in accordance with 6.4, open even on a 
slowly falling voltage ( 1  % per second) at a value of between 70 9% and 35 9% of the rated voltage of the 
undervoltage release. 
The undervoltage release shall prevent closing of the circuit-breaker at a voltage below 35 9% and shall not prevent 
closing at and above 85 7% of the rated voltage of the undervoltage release. 
SHUNT RELEASE. 
When so required. an EL circuit-breaker shall be provided with a voltage-operated shunt release having a specific 
voltage rating or range of voltage ratings. 
An EL circuit-breaker provided with a voltage-operated shunt release shall, when tested in accordance with 6.5, 
operate on both 70 % and 120 % of the rated voltage of the shunt release. 
OVERCURRENT RELEASE. 
General: 
When so required, an EL circuit-breaker shall be fitted with an overcurrent release. 
The overcurrent release shall be of an adjustable or non-adjustable time-delay type or a non-time-delay type. 
The current-time characteristic of an EL circuit-breaker shall be that assigned by the manufacturer and marked on 
the EL circuit-breaker [see 5.1 (k)]. 
Time-delay type: 
An EL circuit-breaker having a non-adjustable time-delay release shall carry its rated current continuously without 
tripping but, when tested in accordance with 6.6, shall release automatically within the periods given in Table 3, 
appropriate to the rated current of the EL circuit-breaker. 
An adjustable time-delay release shall be such that, when it is adjusted to its maximum setting, the EL circuit- 
breaker will comply with the requirements of 4.5.2.1 
Non-time-delay-type. An EL circuit-breaker having a non-time-delay release shall carry its rated current continu- 
ously without tripping and, when 135 9% of rated current is applied, shall release instaneously and the arc shall be 
extinguished within 0, l  second. 

TABLE W P E R A T I O N  OF OVERCURRENT RELEASE 

Tripping time, max. 

Percentage of rated current 

135 200 400 600 loo0 2000 

50min 3min 2 5 s  10,Os 3.5s 1.0s 
100min 4min 
100 min 6 min As stated by the manufacturer. 

~~~ 

OVERLOAD: When tested in accordance with 6.7 or 6.8, as applicable, an EL circuit-breaker shall show no sign 
of electrical or mechanical failure and no welding, undue burning, or pitting shall occur at the contacts. 



4.7 

4.8 

4.9 

4.10 

4.10.1 

4.10.2 

(d) 

(e) 

(0 
(g) 
(h) Bmcoils ............. ...... ....... ................. 
(i)  Operating toggles (hand-operatcd) ............................................................................................. 

Cotton, silk. paper and similar materials impregnated with a resin. and enamel when it is used with such 

Wire covered with formaldehyde-, polyvinyl-, or epoxy resin or polyurethane. when these are oot used with 
fibrous materials .................................................................................................................. 
Phenolic composition employed as electrical insulation.. .......................... 
Mica, glass fibre or asbestos, with binder and impregnation. ............................................................... 

.......................................................................................................................... materials.. 
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TEMPERATURE RISE: When determined in accordance with 6.9, the temperature rise of the insulating 

no 

95 

980 

105 
90 
25 

materials and of each of the parts of an EL circuit-breaker shall not exceed the relevant value given in Table 4. 
TABLE +TEMPERATURE RISE 

1 I 2 

PaRs and types of material+ 
Temperature rise. I T,max. 

(a) Wiring terminals ........... .................. 

(b) Contacts: 
copper or copper alloys.. ....... ................. 
silver ..... 
silver-tungsten and other sintered metals ................................................................................ 

Cotton, silk. paper and similar materials, non-impregnated ................................................................ (c) 

70 

45 
t 
t 

65 
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Rated earth leakage tripping current (IA.), A 

[A, = 0,005 ......................... .................................................................... 
IA, = 0.01 

IA, = 0.03 ... ..... ............................ 
.................................................................................................... 

4.11 

4.12 

4.13 

4.14 

4.15 

4.16 

5 .  

5.1 

operating time, s. max. 

IA. 21A, 0.25 A 

5 I 0.04 
5 O S  0,04 
O S  0,2 0,04 

SHORT-TIME WITHSTAND CURRENT (FOR AN EL CIRCUIT-BREAKER NOT FITTED W AN 
OVERCURRENT RELEASE): When tested in accordance with 6.13, an EL circuit-breaker that is not fitted with 
an overcurrent release shall be capable of once making and carrying for a period not exceeding 40 ms the 
prospective current appropriate to the specified rated short-time withstand current (not less than 2,5 U) [see 5.1 
o)], the power factor being that applicable for the breaking capacity class of the same prospective current (see 
Table 6). 

Note: The test shall be conducted with a preceding circuit-breaker or fuse in the circuit, when so 

PERFORMANCE OF AN EL CIRCUIT-BREAKER UNDER EARTH LEAKAGE CONDITIONS. When an EL 
circuit-breaker is tested in accordance with 6.14,6.15 and 6 . 1 6  

requested. Such protection shall be supplied. 

(a) the EL circuit-breaker shall on each occasion trip positively; 

(b) under no conditions shall the EL circuit-breaker trip when the value of earth leakage current is less than 50 % 

(c) no value of the operating time for a suddenly applied earth leakage current shall exceed the applicable 

(d) all five values of earth leakage current in each test for a gradually applied earth leakage current shall be 

(e) no value of the operating time recorded while the EL circuit-breaker is closed on the rated earth leakage 

TABLE %MAXIMUM OPERATING TIMES FOR VALUES OF EARTH LEAKAGE CURRENT 

of the rated value; 

value given in Table 5; 

between 0,5 I A n  and I A, , when I An is the rated earth leakage tripping current; and 

current shall exceed the applicable value given in column 2 of Table 5 .  

I 1 2 1 3 1 4  

TEST AND RESET BUTTONS: Every EL circuit-breaker shall have a test button that is easily accessible when 
the EL circuit-breaker is mounted in its normal position, and by means of which the correct functioning of the EL 
circuit-breaker may be tested. The test button shall preferably be of a light colour (red or green shall not be used). 
The test facility shall be so connected in the circuit as to ensure that the sensing device, the amplifier, and the 
circuit-breaker mechanism are all tested for failure or deterioration. %e test facility shall be so designed that a 
current equivalent to 125-175 % of the rated earth leakage tripping current flows through the sensing device when 
the test button is operated with the EL circuit-breaker energized at its rated voltage. Where necessary, a reset 
button shall be provided but this shall not inhibit the functioning of the EL circuit-breaker. The test and the reset 
buttons shall be identified in accordance with 5.1 (d). 

When tested in accordance with 6.17, the test button shall show no signs of mechanical failure and the EL circuit- 
breaker shall still trip when the test button is operated. 

DESENSITIZATION CAUSED BY LOOP RESISTANCE OF A NEUTRAL TO EARTH FAULT: When tested 
in accordance with 6.18, and EL circuit-breaker shall mp before the earth leakage exceeds twice the rated value. 

TRIPPING CAUSED BY CAPACITIVE CURRENTS: When tested in accordance with 6.19, an EL circuit- 
breaker shall not trip more than five times. 

NON-COMBUSTIBILITY: When tested in accordance with 6.20, materials that are required to be non-combust- 
ible shall be incapable of giving off flammable vapours. 
MARKING. 
EL CIRCUIT-BREAKERS: The following information shall appear in legible and indelible markings in (unless 
otherwise required) either or both of the official languages of the Republic of South Africa, either on the body of 
the EL circuit-breaker or on a label (see 5.3) securely attached to it, as appropriate: 

(a) The rated load current (1"); 
(b) the rated earth leakage tripping current (In,); 
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the “ON” and “OFF” positions of the EL circuit-breaker either on the operating toggle <)r on the c~s‘.. in 
one of the following ways: 

( 1 )  the symbols I and 0 for the “ON” and “OFF“ position5 respectively; or 
( 2 )  in  both official languages. the words “ON“ and “OFF” ( “ A A N ”  and “ A F ” ) ;  

( 1 )  The “ON” or I marking shall denote that the switch is i n  the up position. 
(ii) The symbol I used for the ”ON” position shall be an upright straight line, not 1 o r  I .  

Note: 

the words “Test“ and ”Twts“  or the letter T on, or adjacent to, the test button and “Rehet” and 
“Herstet” adjacent to the reset button ( i f  fitted); 
EL circuit-breakers not fitred with an overcurrent release shall be clcarly marked: NO1 OVEKL()AL) 
PROTECTION ; 

Note: The above markings [ t a t ( e ) l  shall be clearly visible to the operator when the El. circuit- 
breaker is mounted as tor normal service. I f  the markings are on the case or on the <‘over of the EL 
circuit-breakcr. they shall be adjacent to the operating toggle and visible when the t’oggle I \  in the 
relevant positinn. Where covers are used for marking, they shall be nonreversible. 

the rated voltage; 
the name, trade name or registered trade mark of the manufacturer or the hupplier; 
a catalogue number or type number or other identilication marking that will dihtinguihh ihc EL circuit- 
breaker from a n y  other type marketed by the manufacturer; 
in the case of an EL circuit-bregker equipped with ;I neutral terminal. the letters L and N to idciict1.y ttic 
respective terminals; 
the rated short-time (40 ms) withstand current or breaking capacity class, in  kiloamperes; 
the current-time characteristic (this marking may be in code and shall apply only to an EL circuit-brc;tkc.r 
fitted with an overcurrent release); 
an acceptable identification mark for the line and load terminal5 ~ or  alternatively, direction arrow\ IndicJ- 
ting the entry and exit directions of  the supply leads; 
in the case of an EL circuit-breaker not fitted with an overcurrent release and not marked with J rated 
short-time withstand current value, marking stating that an altcrnative method of overload protection \ha l l  
precede the EL circuit-breaker in the circuit. 

5.2 The appropriate of the following symbols may also appear in legible and indelible marking on the body of 
circuit-breaker: 

I” = rated curient 

= rated voltage 

= rated breaking capacity class, e.g. “Icn 2,5 kA” 

triple-pole thermal magnetic EL circuit-breaker 

triple-pole magnetic EL circutt-breaker 
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single-pole and neutral EL circuit-breaker Yi 

undervoltage relay El 

I ' I overcurrent relay with a setting range from 5 A to 10 A S.......lO A 

I I time-lag adjustable from 5 s to 10 s 
5 ...... 10 5 

a 1 
T 

shunt trip 

auxiliary a-contact 

auxiliary b-contact 
b +  

5.3 W E L S :  Labels (when used) shall be of acceptable material and when they are tested in accordance with 6.21, 
the marking shall still be legible and, in the case of a stick-on label, it shall not be possible to remove the label in 
one piece. 
EARTH TERMINALS. Any earth terminal shall be permanently and indelibly marked with the symbol @. 5.4 

6. 
6.1 

INSPECTION AND METHODS OF TEST. 
INSPECTION: Visually examine and, when relevant, measure each EL circuit-breaker for compliance with the 
relevant requirements of the specification for which tests to assess compliance are not given in 6.34.21 (inch- 
she) (as given in Section 3.4 and 5) .  
Unless otherwise required, carry out the tests on each EL circuit-breaker as a whole and with the ambient 
temperature maintained at 15-25 'C. 

6.2.1 
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6.2.2 

6.2.3 

6.2.4 

6.3 

6.4 

6.5 

6.6 
6.6.1 

6.6.2 

6.7 
6.7.1 

6.7.2 

Test each single-pole and switched-neutral EL circuit-breaker, and each single-pole and neutral EL circuit- 
breaker, as a double-pole EL circuit-breaker. 
With the exception of the air-core reactor in any phase (which shall be shunted by a resistance of a value such that 
the current through the resistor is O,M),7 % of the current through the air-core reactor), do not connect in  parallel 
the reactance or resistance components of a test circuit load impedance. 
Except where otherwise specified, use for the test an alternating current supply of practically sinusoidal waveform 
and that has a frequency of 50 _+ 2 Hz. For any test where no tolerances are stated, the following geneial 
tolerances shall apply: 

INSULATION RESISTANCE TEST: Measure at a d .c .  voltage of 500 V the insulation resistance in the following 
positions: 

(a) Between live terminals and any metal parts that would be exposed when the EL circuit-breaker is mounted 
in its normal position. Do this test (with all exposed metal parts electrically connected together and with all 
live terminals electrically connected together) with the EL cucuit-breaker first in the "ON" position and 
then in the "Off"  position. 

(b) Between each incoming and each outgoing terminal, with the EL circuit-breaker in the "OFF" position 
and, in the case of multipole circuit-breakers, with electrical interconnection between- 

Voltage If: 5 5%; Current k 5 %; Frequency 2 2 Hz; Time If: 5 %. 

(1) all incoming terminals, and 
(2) all outgoing terminals. 

Check for compliance with 4.2.  
UNDERVOLTAGE RELEASE TEST: Connect the undervoltage release to a power supply operating at its rated 
voltage. Reduce the voltage at a rate of I % per second until the EL circuit-breaker trips, and record t h c  voltage at 
this point. Adjust the voltage to 34 % of the rated voltage and try to close the EL circuit-breaker. Adjust the 
voltage to 85 % of the rated voltage, close the EL circuit-breaker and determine whether or not i t  remains closed at 
this voltage. Check for compliance with 4 .3 .2 .  
SHUNT RELEASE TEST; Connect the EL cinuit-breaker to the power supply and determine whether the EL 
circuit-breaker trips when the shunt release is energized at a supply voltage of 

(a) 70 %, and 
(b) 120% 

of the rated voltage. Check for compliance with 4.4.2.  
OVERCURRENT RELEASE TEST. 
Mounfing und conwcrions: Mount the EL circuit-breaker as for normal service (with all covers i n  position) and. 
using conductors of length at least 1 m and of the size given in Table 2,  appropriate to the current rating of EL 
circuit-breaker, connect it to the power supply. 
Procedure: 

operating it at an ambient temperature o f25  k 5 "C at all the following percentages of rated current: 
(a) Using a n y  convenient voltage, determine the current-time characteristic of the EL circuit-hrcaker by 

I35 loo0 
200 2 o o o  
430 

Test each pole fitted with an overcurrent release separately except that for calibration at 135 'i; of the rated 
current, all poles shall be tested simultmeously and shall be equally loaded. Test two poles. or one pole and the 
neutral, to ensure that the currents through the xnsing device are balanced. Check for complidncc with 4.5. I . 3  

Note: Where the charactenstics of an EL circuit-breaker are such that the above points do  not produce a 
smooth curve. additional intermediate points may be taken as required. 

(b) Finally, verify the c ~ r ~ n t  rating by operating the EL circuit-breaker at its rated through all poles 
simultaneously for at least two holm 

OVERLOAD TEST FOR A N  EL ClRCUIT-BREAKERS FITTED WITH AN OVERCURRENT RELE.4SE. 
Tesf circuit: With the EL circuit-breaker mounted as for normal service, connect it in to  a !circuit in which the 
current has been adjusted to 600 ? 5 TO of the relevant rated value and the applied voltage to 100 t S 8 of the 
rated voltage otthe EL circuit-breaker. Use an a.c.  circuit having a lagging power factor of 0,454.5.  

Procedure: Unless otherwise requwd, close and open the EL circuit-breaker 50 times consecutively at ~ h c  rate of 
six operation cycles per minute and unsure that the contacts do not remain closed for more than two xconds i n  
each cycle. In the case of rnulti-pole EL circuit-breakers. test simultaneously all poles. 
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6.8 

6.8.1 

6.8.2 

6.9 

6.10 
6.10.1 

6.10.2 
6.10.3 

6.11 

intended to interrupt current, each pole carrying the current specified above. In the case of an EL circuit-breaker 
with no overcurrent release but fitted with a shunt release, carry out the test as described above but so energize the 
release (by applying a voltage equal to the rated voltage of the release) that the circuit-breaker opens 20-40 ms 
after closing. Check for compliance with 4.6. 
OVERLOAD TEST FOR AN EL CIRCUIT-BREAKER NOT FITI'ED WITH AN OVERCURRENT RE- 
LEASE. 
Test circuit: With the EL circuit-breaker mounted as for normal service, connect it into a circuit in which the 
current has been adjusted to 150 96 of the relevant rated value with a power factor of 0,95 and the applied voltage 
has been adjusted to 110 ? 5 % of the rated voltage of the EL circuit-breaker. 
Procedure: Close and open the EL circuit-breaker five times consecutively and ensure that the contacts do not 
remain closed for more than two seconds in each cycle. In the case of multipole EL circuit-breakers, test 
simultaneously all poles intended to interrupt current, each pole carrying the current specified above. Check for 
compliance with 4.6. 
TEMPERATURE RISE TEST: Mount the EL circuit-breaker as for normal service (with all covers in position) in 
a place where there are no draughts and where the ambient air temperature is 25 2 5 "C. 

Using conductors each of length at least 1 m and of the size given in Table 2, appropriate to the current rating 
of the EL circuit-breaker, connect the EL circuit-breaker to the power supply and pass the rated current through 
the EL circuitbreaker for a period of two hours or until thermal equilibrium is attained. Then measure the relevant 
temperatures (see Table 4) by means of thermocouples or any other acceptable method, at the points where the 
temperatures are judged to be highest. Check for compliance with 4.7. 
MECHANICAL STRENGTH TEST. 
Apparatus: 

(a) A mechanical strength test upparurus as shown in Fig. 1. The metal cylinder A of mass 250 g and of 
external diameter 25 mm fits loosely over the guide rod B. The guide rod is not rigidly fixed to the frame of the 
test apparatus and can be easily slid up and down. A hard fibre washer C of diameter 25 mm and of thickness 12.5 
mrn is fixed to the bottom of the guide rod. 

Specimen: Use one EL circuit-breaker from the sample. 
Procedure: 

(a) Place the hardwood block on the base of the test apparatus and f m l y  hold or otherwise mount the 
specimen on the block with its mounting surface down (i.e. toggle uppermost). 

(b) Raise the guide rod and so move the block that, when the guide rod is lowered, the fibre washer rests on 
the surface of the specimen. Lower the guide rod, raise the metal cylinder to.a height of 250 rnm above the fibre 
washer, and allow the cylinder to drop onto the fibre washer. 

(c) Repeat the drop twice, ensuring that the toggle is subjected to one drop when it is in the OFF position. 
(d) So turn the specimen that it lies on its side on the block and proceed as described in (b) above, subjecting 

the specimen to three drops, two at random (but not on an edge of the specimen) and one approximately in the 
middle of the terminal guard. 

(b) A rectangular hardwood block D that fits on the base of the test apparatus. 

(e) Turn the specimen onto the other side and repeat the procedure given in (d) above. 
(f) After the specimen has been subjected to nine drops, examine it for compliance with 4.8. 

TEST FOR PERFORMANCE OF AN EL CIRCUIT-BREAKER UNDER EARTH FAULT CONDlTIONS: 
Connect a 1 A fuse between the earthed conductor of the supply circuit and any metal parts that will be exposed 
when the EL circuit-breaker is mounted in its normal position. Connect all exposed metal parts together electri- 
cally. Connect the EL circuit-breaker to a power supply having an open circuit voltage of 100 2 5 % of the rated 
voltage. 

Adjust the impedance of the load to provide a prospective earth fault current of 500 A with a power factor of 
0,45-0,50. Cover that part of the surface of the EL circuit-breaker in which the toggle is situated with clean dry 
butter muslin that complies with requirement for Grade 1 butter muslin of SABS 44.6 'Absorbent gauze (fabric and 
swabs) and butter muslin'. Ensure that any cut or tom edges of the muslin are not exposed directly to the arc 
openings where flame may be emitted. Apply the earth fault current once by means of a separate switch in the 
supply circuit and once by means of the EL circuit-breaker switch, with the separate switch closed (i.e. close the 
EL circuit-breaker switch onto the fault.) In the case of a three-phase EL circuit-breaker test only one pole. Check 
for compliance with 4.9. 

Immediately after the test, check the EL circuit-breaker for performance under earth leakage conditions at 
room temperature, the earth leakage current being applied gradually (see 6.14.3). Should the unit fail to comply 
with the requirement given in 4.12 (d), repeat the earth leakage test (as in 6.14.3) after 24 hours. 
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c 

Dimensions in mil l imetres 

Drg. 11 63ZE 

Fig. 1-Apparatus for Mechanical Strength Test 
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1 

6.12 

6.12.1 

6.12.2 

6.12.3 

6.12.4 

6.12.5 

6.12.6 

~~ 

2 3 

BREAKING CAPACITY TEST (FOR AN EL CIRCUIT-BREAKER FITTED WITH AN OVERCURRENT 

Breaking capacity 
class 

RELEASE) 

Prospective cumnt, Power factor, 
symmemcal r.m.s., A lagging 

Power supply: 

(a) Alternating current: A source capable of giving 100 2 5 % of the relevant prospective current with @he 
corresponding lagging power factor given, any current-limiting impedances used being placed between the 
circuit-breaker and the power supply. 

(b) Voltage: The voltage of the test circuit immediately before the flow of the test current shall be not less 
than 105 96 and not more than 1 15 % of the rated voltage of the circuit-breaker. 

Mounting: Mount the EL circuit-breaker as for normal service and connect it into the test circuit with conductors 
each of length (on both the load and the line sides) 0,5-0,75 m and of the size given in Table 2, appropriate to the 
current rating of the EL circuit-breaker. 

Earthing of metal parrs: If the EL circuit-breaker contains any exposed metal parts or is intended for mounting on 
a metal plate or support, connect all such metal parts (through a tinned-copper wire fuse of nominal diameter 
0,125 mm and of length 75-100 mm) to the neutral wire. 

Butter muslin: Cover that part of the surface of the EL circuit-breaker in which the operating toggle is situated 
with clean dry butter muslin that complies with the requirements for Grade 1 butter muslin of SABS 446 
'Absorbent gauze (fabric and swabs) and butter muslin'. Ensure that any cut or tom edges of the muslin are not 
exposed directly to the arc openings where flame may be emitted. 

Test circuit: 

(a) Double-pole, single-pole and neutral, and single-pole and switched-neutral circuit-breakers: Use a 
circuit as specified in Fig. 4 or Fig. 5 .  

(b) Triple-pole or triple-pole and neutral circuit-breakers: Use a circuit as specified in Fig. 6. 

(c) Resistance of voltage measuring circuit: The value of the resistance of the voltage measuring circuit 
connected across the terminals of a pole of an EL circuit-breaker shall be at least 100 Q per volt of the power- 
frequency recovery voltage. 

Procedure: 

(a) With the test circuit adjusted to the appropriate value of voltage, prospective current and power factor as 
given in Table 6, subject the EL circuit-breaker to a break test, using point-on-wave switching to obtain the 
greatest practicable transient current. Maintain the recovery voltage for at least 0,l second after extinction of the 
arc. After an interval of not less than two minutes and not more than 15 minutes (the inherent resetting time), 
subject the EL circuit-breaker to a make-and-bteak test, maintaining the recovery voltage for at least 0, l  second 
after extinction of the arc. During both the tests, record by means of an oscillograph or by other acceptable means, 
the amplitudes and duration of voltage and current. 

TABLE &VALUES OF PROSPECTIVE CURRENT AND POWER FACTORS FOR BREAKING 
CAPACITY TEST 

SABS 2,s kA ........................................................................ 
SABS 5 kA ........................................................................ 
SABS 7.5 kA ........................................................................ 

SABS 10 kA ........................................................................ 
SABS 12.5 kA ........................................................................ 
SABS 15 kA ........................................................................ 

2 500 AC 
5 OOOAC 
7 500AC 

10 OOO AC 
12 500 AC 
15 OOOAC 

........................................................................ 0.25-0.3 SABS 20 kA 1 20OOOAC 
SABS 25 kA 25 OOOAC ........................................................................ I 0,154.2 



1 

Rated voltage, V of EL circuit-brcaker 

Not exceeding 250 ....................................................................................................... 
Exceeding 250 but not exceeding 500. ................................................................................ 

6.12.7 

6.13 

2 

Test voltage, V (r.m.s.) 

1500 
2000 

Interpretation of oscillograms: 
(a) Determination of applied voltage and power-frequency voltage: From the oscillograms recorded during 

the calibration of the circuit the break test and the make-and-break test, determine the applied voltage and the 
power-frequency recovery voltage by estimating these voltages using the examples as shown in Fig. 2. (Fig. 2 
applies to the make-and-break test .) 

Measure the power-frequency voltage during the first half-cycle (without transients) after extinction of the 
arc, and during the next five successive peaks. Take the sum of these six peaks divided by 6 .\r2 as the r.m.s. 
power-frequency recovery voltage for each phase as shown in Fig. 2 (b) and (c), and check for compliance with 
4.10.2 (c). 

Note: Attention is drawn to the fact that because of the influence of- 
(1) short time variations in the insulation resistance of a circuit-breaker, 
(2) short time variations in the insulation resistance of arc gaps, or 
(3) the resistance in recovery voltage measuring circuits, or any combination of these, certain types of triple- 

pole circuit-breaker exhibit a tendency for the power-frequency recovery voltage across each pole of the 
circuit-breaker to undergo short time variations in amplitude that fall below 105 8 and rise above 115 % of 
the rated voltage of the circuit-breaker. Other types of triple-pole circuit-breaker have been observed to 
exhibit erratic short time variations in the power-frequency recovery voltage during which the amplitude 
varies from approximately zero value to full recovery voltage across one pole, while the recovery voltage 
across the other two poles shows short time variations in amplitude from above to below the specified 
limits. Where doubt exists regarding compliance of the circuit-breaker with the requirements for power- 
frequency recovery voltage, take three additional circuit-breakers and subject them to the break and make- 
and-break tests in accordance with the procedure given in 6.12.6 above, but with the neutral of the sourn 
of supply being connected to the common earth connection (Point F in Fig. 6). 

(b) Determination of the prospective breaking current: Determine the value of the prospective breaking 
current by comparing the current trace obtained in the calibration of the circuit [see Fig. 2 (a)] with that obtained 
during the break test the oscillograrn of which is not shown in Fig. 2, or that obtained in the make-and-break test 
[see Fig. 2 (b)]. Take the prospective breaking current in each phase to be the value of the r.m.s. power-frequency 
component of the calibration current that corresponds to the instant of separation of the arcing contacts [values 
corresponding to A, or A2 of Fig. 2 (a)]. Ensure that the prospective current in any one phase does not differ from 
the average value by more than 10 %. 

(c) Determination of the prospective peak-making current: Determine the peak-making current from the 
calibration oscillogram and take its value as being equal to A3 [see Fig. 2 (a)]. In the case of a three-phase test, 
take the highest of the A3 values obtained from the oscillogram. 

Note: For tests on single-pole circuit-breakers, attention is drawn to the fact that the prospective peak- 
making current determined from the calibration oscillogram may differ from the value of the prospective peak- 
making current corresponding to the test, depending on the instant of making. 

OVERCURRENT RELEASE): Use the breaking capacity test circuit given in 6.12. 
SHORT-TIME WITHSTAND CURRENT TEST (FOR EL AN CIRCUIT-BREAKER NOT FI?TED WITH AN 
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6.14 

6.14.1 

6.14.2 

6.14.3 

6.14.4 

6.14.5 

6.15 

TEST FOR PERFORMANCE OF AN EL CIRCUIT-BREAKER UNDER EARTH LEAKAGE CONDITIONS 
AT ROOM TEMPERATURE ( 15-25 "C) . 
Conditioning: Condition the EL circuit-brdw under test for at least 6 hours at the specified ambient temperature 
(see 6.2.1) and maintain this ambient temperature during the test. Do not energize the EL circuit-breaker during 
the conditioning. 

Suddenly applied earth leakage current: With the EL circuit-breaker energized at- 

(a) low voltage (70 % of the rated voltage or 70 % of the lowest voltage of the voltage range, as applicable). 

(b) high voltage (110 9i of the rated voltage or 110 9i of the highest voltage of the voltage range, as 

and without passing a load current through the EL circuit-breaker (except that, in order to facilitate the test 
procedure, the contacts of the EL circuit-breaker may be connected to a circuit incorporating a measuring device 
such as a cathode ray oscillograph, an electromagnetic oscillograph, a digital counter or a recording millivoltme- 
ter, and if such a procedure is adopted, a current not exceeding 50 9% of the rated load current of the EL circuit- 
breaker may be passed through the EL circuit-breaker), suddenly apply, in turn, at each of the energizing 
voltages, the applicable leakage currents specified in Table 5 and record the time interval between the instant the 
current starts to flow and the instant at which the contacts of the EL circuit-breaker start to open. 

In the case of a three-phase EL circuit-breaker, conduct the test with the leakage current to earth applied to 
each current path in turn and record the results. Note on which path the highest tripping current is obtained. 

Make five measurements of the operating time for each value of the earth leakage current and check for 
compliance with 4.12 (c). 

Gradualfy applied earrh leakage current: With the EL circuit-breaker energized as in 6.14.1 (a) and (b), pass a 
leakage current to earth through the EL circuit-breaker, starting with a current not greater than 0.2 I&. Increase 
the current steadily and try to attain within 30 seconds an earth leakage current equal to 10,. 

Maintain the current at this value for a period longer than the time specified in column 2 of Table 5 .  
appropriate to the rated earth leakage tripping current. In the case of a three-phase EL circuit-breaker, conduct the 
test with the leakage current to earth applied to each current path in turn and record the results. Note on which path 
the highest tripping current is obtained. 

Should the EL circuit-breaker trip before the rated value is reached, record the value at which mpping 
occurs. Make five measurements of the tripping current and check for compliance with 4.12 (d). 

Closing of EL circuit-breaker on rated earth leakage tripping current, 10,: With the EL circuit-breaker energized 
as in 6.14.2 (a) and (b) but on no-load and with the test circuit calibrated to give rated earth leakage current, close 
the contacts of the EL circuit-breaker. In the case of a three-phase EL circuit-breaker, conduct the test with the 
leakage current applied to each current path in turn. 

Record the time interval between the instant the current starts to flow and the instant the contacts of the EL 
circuit-breaker start to open. Measure the operating times for five operations and check for compliance with 
4.12 (e). 

Tests at razed foad current: With the EL circuit-breaker carrying rated current as for normal service shortly before 
and during each test, repeat, in turn, the tests given in 6.14.2,6.14.3 and 6.14.4 and check for compliance with 
4.12 (c), (d) and (e), respectively. 

Note: Rated current may be circulated at any appropriate voltage except where the sensing and operat- 

TEST FOR PERFORMANCE OF AN EL CIRCUIT-BREAKER UNDER EARTH LEAKAGE CONDRIONS 
AT LOW TEMPERATURE: Repeat the tests given in 6.14.2 and 6.14.3 but in each case condition the EL circuit- 
breaker for at least six hours at an ambient temperature of between -4 "C and -6 "C. Maintain this temperature 
during the test. 

Do not energize the EL circuit-breaker during the conditioning period. In the case of a three-phase EL circuit- 
breaker, conduct the test only on the path for which was recorded the highest value of tripping current during the 
tests at room temperature. 

and 

applicable), 

ing devices must be supplied at rated voltage. 

Note: To prevent icing, ensure that the dew point of the air inside the test chamber is not higher than 
-6 "C. 
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P rospec t i ve  peak-making cu r ren t  = A ,  
Prospec t i ve  symmetr ica l  breaking cu r ren t  

A I  
Current  2 0  2 J T  

- -or - - A2 

- Appl ied vo l tage  = B 

b )  OsciLiogram corresponding t o  a make- 
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Fig 2-Verification of Short-circult Making and Breaking Capacltles on AC 
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II 

1 

Rated earth leakage tripping current of EL circuit- 
breaker, mA 

6.16 

6.16.1 

6.16.2 

6.17 
6.17.1 

6.17.2 

6.18 

6.19 

6.20 

6.20.1 

6.20.2 

2 

Value of capacitor, pF 
~ 

30 
10 
5 

0.1 
0,033 
0.016 

NOTE: The source impedance 2 shall be greater than 0.44 R (R = 0,433 R; XL = 0.077 4 
R). 

COMBUSTION TEST. 
Tesr specimens: From the appropriate parts of the circuit-breaker, prepare at least three test specimens of width 
approximately 12 mm, of length approximately 50 mm and of thickness approximately 12 mm. (If the thickness of 
the material is greater than 12 mm, cut the specimens to a thickness of 12 mm.) 
Conditioning: Condition the specimens for a period of at least 18 hours in an atmosphere having a relative 
humidity of 75 +, 5 % and a temperature of 20 k 2 "C. Test every specimen within three minutes after removing it 
from the controlled atmosphere. 



60 No. 10987 STAATSKOEUANT, 16 OKTOBER 1%; 

E L  circuit- 
b r e a k e r  

RI = 1,s R r e s i s t o r  
R 2  = Var iab le r e s i s t o r  

A = Mil l iammeter 
S = Switch 

Fig. >Wiring Diagram for the Desensitization Test 

6.20.3 Apparurus: A test oven having a heating chamber as shown in Fig. 7 .  The area of the opening LLI i i ic  top $)I i l i t .  

conical cover is approximately 700 rnni' and the total area of the air intake holes at the bottom o! the o:cn I \  

approximately 70 mm2. A light stirrup of wire may be used to support the specimen, the suppirt bring 50 Lirr;rngcd 
that the specimen is held centrally in the heating chamber, with its longest dirnenhion wrt ical .  and (ippc'r cnd 
approximately 7 0  mm below the pilot flame. The apparatus is heating by passing a huita'bly rcgula[c.d clcitric 
current through a heating element surrounding the heating chamber. 
Tfrnperarure rnmsuremenl. Take as the temperature of the heating chamber that shown by J thcrmoc.ouplc 
situated at the level o f  the middle of the qxcimrn and equidistant from the inne!- surface ol-the chainher arid thc 
specimen. 
Procedure: Suspend the specimen in the heating chamber and. keeping the specimen and pilol I lu i ix  undcr 
observation, raisc. the iemperature of the heating c h m b e r  to 300 t 5 "C and maintain this tempc'r;iiurc t o r  LL iwrioi.1 
of live miiiutes. Kcport a5 del rc t ive any qwciIiic'n that burn5 or givcs ol'f Ilamiuablc. vapour\ that igriiic ;It thc piI t11 
tlanie 

6.20.4 

6.20 .5  
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6.21 
6.21.1 

6.21.2 

TEST FOR LEGIBILITY OF LABELS AND ADHERENCE OF STICK-ON LABELS. 
Prepurufion ofspecimens: Condition three EL circuit-breakers in a ventilated oven at 70 t 2 "C for a pricxi ol 168 
? 2 hours. In the case of a stick-on label, within three minutes after removing each EL circuit-breder from the 
oven, peel back the label for aproximately a quarter of its length (without removing the remainder of the label 
from its original position). Allow the EL circuit-breaker to cool (for at least four hours) to room temperature 
before carrying out the test described below. 
Procedure: 

(a) All labels: Soak in tap water a piece of butter muslin that complies with the repuiremrnts for Grade I 
butter muslin of S A B S  446 'Absorbent gaugze (fabric and swabs) and butter muslin' and, applying a pressure of  
0.05-0,l MPa. nih the muslin a total of 30 times in each direction (forward and reverse) over the markings on the 
label. Repeat the tebt  with butter muslin soaked in petroleum spirit and then examine the markings and check for 
compliance with S .  3 

(b) Srick-m lubels: Using a spring balance and a suitable clamp attached to the free end of the label bee 
6.21. I ) 8  tp to remove the label from the EL circuit-breaker by pulling the free end with a force of 0.15-0.18 
Ninim width of the label for a period of five seconds in a direction at right angles to the surface of thc label. Check 
for compliance u i th  the relevant requirement of 5.3. 
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547-3 

A - Heating chamber 
B - Tripod support 

166811 -3711 

C - Conical cover 
0 - Observation chamber 

Fig. 7 (a)-Sketch of Assembled Apparatus 

10987-3 
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H 

J 
K 

F 

CI 

F? 

\L  Olmens Ions in rnl I I i m e t r e s  
U 

A - R e f r a c t o r y  c e m e n t  
E3 - Asbestos cement  sheet 
C - Heat ing  c h m b e r  
D - Nlchrome elnrnent 
E - Asbestos b a r d  
F - 8 r a s s  b a i t  
G - O b s e r v a t l o n  c h o m b r  
H Recess  for ploclny 

of c o n l c o l  cover 
J - M e t a l  c l i p  

K - Meta l  barld 
L - F l r e c l n y  o r  s i l i c a  tube 
M - T h e r m o c o u p l e  
N - Heat -  r e s i s t i n g  inTulotion 
P - Pocklng o f  asbestos woo l  

o r  rnogriesio asbestos 
Q - A s b e s t o s  cement sheet 
R - A n g l e  I r o n  
5 - Meta l  c y l i n d e r  
f - M l c o  w i n d o w  
U - S c r e w - o n  o r  s l i d i n g - f i t  cap 

F i g .  7 ( b )  - D e t a i l s  o f  Oven 
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true and flat 

I I 
I 

Dimensions In mllllmetres 
I 

Fig. 7 ( c )  - Details of Conica l  Cover 

sabs pta 
(Pdf) 
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