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A Miniature Circuit Breaker (MCB) is an electro-mechanical device that provides automatic
protection to electrical circuits from overloads and short circuits. It operates by interrupting the current

flow when it exceeds the rated limit. MCBs are widely used in residential, commercial, and industrial
systems as safer and more reliable alternatives to traditional fuses.

9) b) Principle of Miniature circuit breaker :

Under normal conditions, the MCB operates as a manual switch to turn the circuit ON or OFF. When
an overload or short circuit occurs, the MCB automatically trips to disconnect the circuit and prevent
damage.The MCB uses two protection mechanisms: thermal tripping and magnetic tripping

Thermal Tripping:

1. The current passing through a bimetallic strip causes it to heat up. This deflection of

the strip activates the trip mechanism, disconnecting the circuit in case of overload.

The bimetallic strip is made of two metals with different expansion rates (typically
brass and steel). Under normal current, the strip does not deflect. However, when the
current exceeds the rated value, the strip bends due to thermal expansion, triggering the
tripping mechanism.
2. Magnetic Tripping:

1. Incase of a short circuit or heavy overload, a magnetic coil generates a strong magnetic

field that pulls on a magnetic slug. This movement activates the tripping mechanism,
causing the MCB to trip quickly and disconnect the circuit.

The magnetic system is designed to respond to fast, high-current faults, such as short
circuits.

Magnetic Element

Contacts
Load (a5d " open
gimetal /* T
im Line
Element E:metal'

10) a) i) Electrical symbols: -----------=---- (3M)
In general, an electrical symbol is a small image that is used to represent an electrical or electronic

function or device. They are also called circuit symbols or schematic symbols as they are used in
electrical diagrams and schematics.

(0
N

(N __®__
O

Bulb Voltmeter Ammeter



Resistance Ground

10) a) ii) Distribution board:-------====-=-====- (2M)

A distribution board is a component of an electricity supply system that divides an electrical power feed
into subsidiary circuits, while providing a protective fuse or circuit breaker for each circuit inacommon
enclosure. A distribution board is also known as panelboard, breaker panel, or electric panel.

10) a) iii) Meter Board: --=---------- (2M)

A meter board contains the electricity meter, which is responsible for recording the amount of energy

you consume for your retailer to bill you for it.

10) b) LT Panel wiring Diagram : (3M)
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List of components : (IM)

1-Measuring meters.
2- Indicator and Selector switches:
3- Protection relays.

4- Circuit Breakers

Explanation (3M)

1-Measuring meters.

Measuring meters are used for measuring the system parameters like as volt meter, amp meter,
multifunction meter etc.

A- Digital Multifunction Meter: Digital multifunction meters are used for measuring the amp, current,
voltage, energy, power factor etc.

B- Energy meter: Different types energy meters are used for measuring the power like as 3 phase dual
source, 3 phase single source etc.




2- Indicator and Selector switches: .a

A- Indicators: Indicators are used for knowing the status of panel operation. Different type of indicators
are used with different color.

* R Phase.

* Y Phase.

* B Phase.

* ACBON.

* ACBOFF.

* ACB Trip.

* MCCBON
* MCCB OFF
* MCCB Trip.

B- Selector Switches: selector switch is used for auto and manual function.

3- Protection relays.

°

A protection relay is an automatic switching device which senses the abnormality in electrical

circuit and provides a tripping signal to the circuit breaker for tripping resultant the rest
equipment remains safe.

Protection relay is used for LT panel safety which is installed in LT Panel as different types like

as differential relay, reverse power relay, over voltage relay, under voltage relay and earth fault
relay.

* Differential relay: The differential relay is commonly used in generators and transformers panel
which is used for protection of any abnormality in input and output power supply of DG panel
or LT panel. The main function of differential relay is to compare input and output current
difference. If any side current value is low or high as per set value then differential relay will
be active and circuit breaker will be trip.

¢ Over Voltage Relay: OVR is an automatic switching device when senses any abnormality in
voltage variation as per preset value then it will provide tripping signal to the circuit breaker
so that system will safe. Over voltage relay is used for protection against over voltage because
due to over voltage the insulation may be failure.Over voltage relay is used in multiply of 5%
voltage of 415 volt. It is used in LT panel or isolation panel of transformer outgoing.

4- Circuit Breaker: Circuit breaker is used in LT panel for switching power supply incomer or
outgoing feeders. Generally, two types breakers are used in LT panel as ACB and MCCB.

Air circuit breaker (ACB): This breaker is used in LT panel. It is works as a switching device
manually or auto. It is used for control and protect of Electrical system from overload and short-

circuit. In which breaker the air is used as arc quenching medium that breaker is called as air circuit
breaker.

B- MCCB- Molded Case Circuit Breaker: MCCB Circuit breaker is used in LT panel for switching
and controlling the power supply from overload and short-circuit. Generally it is used 100 Amp to
800 Amp in LT panel. It is installed for switching the power supply to the outgoing feeders.
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