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What is Nodal Analysis?

• Nodal analysis is used for solving any electrical network, and it is defined as

• The mathematical method for calculating the voltage distribution between the

circuit nodes.

• This method is also known as the node-voltage method since the node voltages are

with respect to the ground.
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Features of Nodal Analysis

• Nodal analysis is an application of Kirchhoff’s current law.

• When there are ‘n’ nodes in a given electrical circuit, there will be ‘n-1’

simultaneous equations to be solved.

• To obtain all the node voltages, ‘n-1’ should be solved.

• The number of non-reference nodes and the number of nodal equations obtained

are equal.
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Procedure of Nodal Analysis

The following steps are to be followed while solving any electrical circuit using nodal 

analysis:

Step 1:

To identify the principal nodes and select one of them as a reference node. 

This reference node will be treated as the ground.
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Step 2:

All the node voltages with respect to the ground from all the principal nodes should

be labelled except the reference node.

Step 3:

The nodal equations at all the principal nodes except the reference node should have a

nodal equation. The nodal equation is obtained from Kirchhoff’s current law and then

from Ohm’s law.
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Step 4:

To obtain the node voltages, the nodal equations can be determined by following Step 

3.

Types of Nodes in Nodal Analysis

There are two types of nodes in nodal analysis:

•Non-reference node

•Reference node
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Non-Reference Node

The node with a definite node voltage is a non-reference node.

Reference Node

The node that acts as a reference point to all the other nodes is known as the reference 

node, which is also known as the datum node.

There are two types of reference nodes, and they are:

•Chassis ground

A reference node that acts as a common node for more than one circuit is called chassis 

ground.
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Example 1:

For the following circuit, find Va by nodal analysis.
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Step 1: To select a reference node and label the node voltages
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Step 3: To find the required quantities
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