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This course will cover; 
Part 1 – Miniature Circuit Breaker (MCB) 
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This course will cover; 
Part 2 – Moulded Case Circuit Breaker (MCCB) 
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Introduction

Fundamental 
Principles 

(Prinsip-prinsip
asas) Electrical 

Installation

Proper 
functioning of the 

installations

Protection for 
safety
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Introduction

Protection 
for safety
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Introduction

“Protection for safety” – to protect;

Properties (equipment, building, etc.)

Persons
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Introduction
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Introduction

Type of “protective devices” that can protect against 
overload current
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Introduction

“Product 
Standard” for 
MCB & MCCB
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Introduction
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What are 
“Product 

Standard” for??

How product’s 
work

Rules and 
specifications

Standardization



Introduction
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Why do 
we need 
“Product 

Standard”

Sell product 
worldwide

Improve 
quality

Protecting 
population



Introduction
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Product 
Standard

Construction 
requirement

Performance 
requirement



Part 1 – Miniature Circuit Breaker (MCB) Bi-metallic 
strip

Magnetic trip

MCB Tripping 
Characteristic 
Testing (MS 

IEC 60898-1)

Time-current 
characteristic

at 1.13 In

at 1.45 In

at 2.55 In

Instantaneous 
tripping

at 5 In      
(Type C)

at 10 In                
(Type C)
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Part 1 – Miniature Circuit Breaker (MCB) Bi-metallic 
strip

MCB Tripping 
Characteristic 
Testing (MS 

IEC 60898-1)

Time-current 
characteristic

at 1.13 In

at 1.45 In 

at 2.55 In
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Time-current 
characteristic

Part 1 – Miniature Circuit Breaker (MCB) 

Bi-metallic 
strip

Loading with 
1.13 rated 
current (In)

i.e 10 A MCB;

=1.13 x 10 A

= 11.3 A

11.3 A 
for 1 hour

No-tripping

1.13xIn is a conventional 
non-tripping current
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Part 1 – Miniature Circuit Breaker (MCB) 

Loading with 
1.45 rated 
current (In)

i.e 10 A MCB;

=1.45 x 10 A

= 14.5 A

14.5 A 
for 1 hour

Shall Trip within 
1 hour

1.45xIn is a conventional 
tripping current

Time-current 
characteristic 

Bi-metallic 
strip
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Part 1 – Miniature Circuit Breaker (MCB) 

10 A MCB
11.3 A 

(1.13xIn) 

for 1 hour

Shall Trip within 
1 hour

To summarize;

No-tripping

14.5 A 
(1.45xIn) 

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) 

Loading with 
2.55 rated 
current (In)

i.e 10 A MCB;

=2.55 x 10 A

= 25.5 A

25.5 A 
for 60 seconds*

Tripping time (t), 
1s < t < 60* s

* 1s < t < 60* s (for In≤32 A)

1s < t < 60* s (for In>32A)

Time-current 
characteristic 

Bi-metallic 
strip
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Tripping 
curve of 

MCB
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Part 1 – Miniature Circuit Breaker (MCB) Bi-metallic 
strip

MCB Tripping 
Characteristic 
Testing (MS 

IEC 60898-1)

Time-current 
characteristic

at 1.13 In

at 1.45 In 

at 2.55 In
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Part 1 – Miniature Circuit Breaker (MCB) 

Magnetic

MCB Tripping 
Characteristic 
Testing (MS 

IEC 60898-1)
Instantaneous 

tripping

at 5 In      
(Type C)

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

Loading with 5 
times rated 
current (In)

i.e 10 A MCB;

=5 x 10 A

= 50 A

50 A for 0.1 
seconds

No-tripping

Instantaneous 
tripping

Magnetic trip
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Part 1 – Miniature Circuit Breaker (MCB) 

Loading with 10 
times rated 
current (In)

i.e 10 A MCB;

=10 x 10 A

= 100 A

100 A for 0.1 
seconds

Shall Trip within 
0.1 s (< 0.1 s)

Instantaneous 
tripping

Magnetic trip
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Tripping 
curve of 

MCB
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Time-current 
operating 

characteristic
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Part 1 – Miniature Circuit Breaker (MCB) 

Cable size

Before testing, please ensure that;
Control 

temperature (⁰C) 
and humidity (%)

Tightening 
torque
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End of Part 1 - MCB
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Part 2 – Moulded Case Circuit Breaker (MCCB) 
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Characteristic 
of MCCB

Type

Rated value

Selectivity 
category

Releases

Part 2 – Moulded Case Circuit Breaker (MCCB) 
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Characteristic 
of MCCB

Releases

Shunt release

Over-current 
release

Definite-time 
delay

Inverse-time 
delay

Under-voltage 
release

Part 2 – Moulded Case Circuit Breaker (MCCB) 
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Inverse-time delay release

Part 2 – Moulded Case Circuit Breaker (MCCB) 

The time delay 
is dependent 

on over-
current

As current 
increase,          

bi-metallic bend
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Part 2 – Moulded Case Circuit Breaker (MCCB) 

Loading with 
1.05 rated 
current (In)

i.e 100 A MCCB;

=1.05 x 100 A

= 105 A

105 A 
for 2 hours*

No-tripping

1.05xIn is a conventional 
non-tripping current

Inverse-time 
delay release

As current 
increase,          

bi-metallic 
bend

* 1 hour when In≤63 A)
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Part 2 – Moulded Case Circuit Breaker (MCCB) 

Loading with 
1.30 rated 
current (In)

i.e 100 A MCCB;

=1.30 x 100 A

= 130 A

105 A 
for 2 hours*

Shall Trip within 
2 hours*

1.30xIn is a conventional 
tripping current

Inverse-time 
delay release

As current 
increase,          

bi-metallic 
bend

* 1 hour when In≤63 A)
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Part 2 – Moulded Case Circuit Breaker (MCCB) 

100 A MCCB
105 A 

(1.05xIn) 

for 2 hours

Shall Trip within 
2 hours

To summarize;

No-tripping

130 A 
(1.30xIn) 

for 2 hours

Immediately after 
test at 1.05xIn, 
current steadily 

increased to 1.30xIn 
within 5 seconds 
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Time-current 
curve 

characteristic 
of MCCB

Part 2 – Moulded Case Circuit Breaker (MCCB) 
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Time-current 
operating 

characteristic

Part 2 – Moulded Case Circuit Breaker (MCCB) 
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