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This course will cover;
Part 1 — Miniature Circuit Breaker (MCB) 2t 1.13 In

Time- current)< at 1.45 In
characteristic
MCB Tripping
Characteristic at 2.55 In
Testing (MS —
IEC 60898-1) at 5 In
Instantaneous | (Type C)

trlpplng
at 10 In S
(Type C)
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This course will cover;
Part 2 — Moulded Case Circuit Breaker (MCCB) A
s
7.
Ol\rj]ecrilr?:g at 1.05 In )
Under Inverse time- " ’
Overload delay operation —
Testing (MS )
IEC 60947-2) at 1.30 /n
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Introduction

“Protection for safety” — to protect;

Persons
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Type of “protective devices” that can protect against .
overload current
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MALAYSIAN
STANDARD

M5 IEC 60898-1:2007
(CONFIRMED:2015)

Electrical accessories - Circuit-breakers for
overcurrent protection for household and
similar installations - Part 1: Circuit-breakers
for a.c. operation

{First revision)

{IEC 60898-1:2003, IDT)

ICS: 29 120.50
Demcriptors: e ad ofer cvsrcuTent priscion Sevice

MOTE T Wslsrymisn Sarcers cms asn ssisessl and corfirrad m sang Toee

2 Copyright 2007
DEPARTMENT OF STANDARDS MALAYSIA

“Product
Standard” for
MCB & MCCB

MALAYSIAN
STANDARD

MS IEC eB47-22310

LOW-VOLTAGE SWITCHGEAR AND
CONTROLGEAR - PART 2: CIRCUIT-
BREAKERS

{SECOND REVISION)

{IEC 50947-2:2009, 10T}

EC St D00 m oeidorerd s Masrsan Sardaid with Da
iefarai rutbel WS 50 S0T-2-31070

© Copyright 2010
DEPARTMENT OF STANDARDS MALAYSIA
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Part 1 — Miniature Circuit Breaker (MCB)

at 1.13 In
Tlme current a3t 1.45 In
— - characteristic
MCB Tripping
Characteristic at 2.55 In
Testing (MS - <

at5/n

Instantaneous \ —

tripping at 10 In
(Type C)
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Part 1 — Miniature Circuit Breaker (MCB)

Time-current ~ —  Loading with
characteristic 1.13 rated
Bi-metallic current (In)
7 11.3 A
for 1 hour >
l.e 10 A MCB;
=1.13x10A 1.13x/n is a conventional

- 113 A non-tripping current
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Part 1 — Miniature Circuit Breaker (MCB)

Time-current  —  Loading with -
characteristic 1.45 rated Shall Trip withi
Bi-metallic current (/n) 1 hour

ji8 v 14.5 A
for 1 hour

l.e 10 A MCB;

=1.45x 10 A 1.45x/n is a conventional
- 145 A tripping current
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Part 1 — Miniature Circuit Breaker (MCB)

To summarize; :
Shall Trip withi

10 A MCB No-tripping 1 hour
11.3 A 14.5 A
(1.13xIn) (1.45xIn)
for 1 hour for 1 hour

“Immediately after
test at 1.13xIn,
current steadily
increased to 1.45xIn
within 5 seconds
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Part 1 — Miniature Circuit Breaker (MCB)

—_—

Time-current
characteristic

Bi-metallic

Loading with
2.55 rated

current (/n) 1s <t < 60*
ji 255 A -
for 60 second§*
l.e 10 A MCB;
=2.55x10 A *1s<t<60*s(for/n<32 A)

=25.5A

Tripping time

1s <t <60* s (for In>32A)
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Part 1 — Miniature Circuit Breaker (MCB)
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Part 1 — Miniature Circuit Breaker (MCB)

Instantaneous — Loading with 5

tripping times rated
Magnetic trip current (In)

50 A for 0.1
seconds

l.e 10 A MCB;
=5x10A
=50 A
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Part 1 — Miniature Circuit Breaker (MCB)

Instantaneous — Loading with 10 °
tripping times rated Shall Trip withi
current (/n) 0.1s(<0.15s)

Magnetic trip

100 A for 0.1
seconds

l.e 10 A MCB;
=10x10A
=100 A
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Test o - Limits of tripping or | Result to be
Test Type A Initial condition non-tripping time olfdnad Remarks
a B,C,D [1,13/ |[Cold® t<1h(for l,<63A) |Notripping
t<2h(for I, > 63 A)
b B,C,D [145/ |Immediately t<1h(forl,<63A) |Tripping Current steadily
following test a increased within 5s
t<2h(forly> 63 A)
g B,C,D (255, |Cold® 1s<t<60s Tripping
(for [n< 32 A)
1s<t<120s
(for [r> 32 A)
d B 3 s Cold * t<0,1s No tripping | Current established by
closing an auxiliary
C Sh switch
D 10
e B 51, Cold ® t<0,1s Tripping Current established by
closing an auxiliary
C 106y switch
D 201,"

NOTE An additional test, intermediate between ¢ and d, is under consideration for circuit-breakers of type D.

2 The term "cold" means without previous loading, at the reference calibration temperature.

b 50 In for special cases.
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Part 1 — Miniature Circuit Breaker (MCB)

Record 3-

Before testing, please ensure that;

CO nt rOI : 5:;:lag;;er42270
temperature (°C)R§
and humidity (%

Cable size

Cross-sectional areas (S) of test copper conductors
corresponding to the rated currents

Table 10 - Screw thread diameter and applied torques
] Values of the rated current I,
ST S S dT|ghten|ng Torque i A
nal diameter of threa
e torque A
mm 1 h<6
| Il 1]
1,5 6<1,<13
Up to and including 2,8 0,2 0,4 0,4
2.5 13<1,£20
over 2,8 up to and including 3,0 0,25 0,5 0,5
; ; 4 20« ly52b
over 3,0 up to and iriciuding 3,2 0,3 0,6 0,6
o g &\(.AAN -
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Part 2 — Moulded Case Circuit Breaker (MCCB) A
g
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~ MCCB )
Opening at 1.05 /n .~
Under Inverse time- \ ~
Overload delay operation|\ Y
Testing (MS | at 1.30 /n )
1EC 60947-2) &
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Part 2 — Moulded Case Circuit Breaker (MCCB)

f

Type |

Rated value

- J

- | Characteristic
of MICCB

Vg

Selectivity
category

Releases
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Part 2 — Moulded Case Circuit Breaker (MCCB) A
s

) @
Shunt reIeaseJ )

. Definite-time
Characteristic . delay
aliee Over-current ) ’
I release Inverse-time

Releases | delay %
| N
/ Under-voltage

release
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Part 2 — Moulded Case Circuit Breaker (MCCB)

Inverse-time delay release

Normal Condition

>

As current
~increase,
bi-metallic bend

Thermal Trip Condition

The time delay .

is dependent )

on over-
current

—




Part 2 — Moulded Case Circuit Breaker (MCCB) A
e
Inverse-time | Lgading with 7
delay release cdrre;?t(?n) No-tripping )
Al‘li Ccrtégfgt B X 105 A R

for 2 hours*™

bi-metallic
bend C "

* 1 hour when In<63 A)

i.e 1oo A MCCB; | “
=1.05x 100 A 1.05x/n is a conventional

=105 A non-tripping current
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Part 2 — Moulded Case Circuit Breaker (MCCB)
nverse-time | Lgading with
delay release current (in) ShaI2I 'I!;I;;ﬂr\gVIthl

105 A
for 2 hours*™

As current | Themmal Trip Condition
increase,
bi-metallic

bend

*1 hour when In<63 A)

I.e 100 A MCCB;

=1.30x 100 A 1.30x/n is a conventional
- 130 A tripping current
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Part 2 — Moulded Case Circuit Breaker (MCCB)

To summarize;

No-tripi Shall Trip withi
100 A MCCB O-tripping 2 hours
3 ) 105 A 130 A TR E
(1.05xIn) (1.30xIn)
for 2 hours

- for 2 hours

a
2

“Immediately after
test at 1.05xIn,
current steadily

increased to 1.30xIn

within 5 seconds
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Part 2 — Moulded Case Circuit Breaker (MCCB)

Table 6 - Characteristics of the opening operation of inverse time-delay over-current
opening releases at the reference temperature

Time-current

. All poles loaded Conventional time
operating
. Conventional non-tripping Conventional tripping current h
characteristic current
1,05 times current setting 1,30 times current setting ge
1 hour when | <63 A
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