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Abstract
This paper discusses two of the most common techniques for circuit analysis:
Kirchhoff's current law (KCL) and phasor analysis. KCL is a basic law of
circuit analysis that states that the sum of the currents entering a node is equal
to the sum of the currents leaving the node. Phasor analysis is a technique for
representing sinusoidal voltages and currents as rotating vectors. It can be
used to simplify complex circuits and to solve circuit problems that would be

difficult to solve using other methods.
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INTRODUCTION

Circuit analysis is the process of determining the currents, voltages, and power in an
electrical circuit. It is a fundamental skill for electrical engineers and technicians. Circuit
analysis can be used to design new circuits, troubleshoot existing circuits, and analyze the
performance of circuits. There are many different techniques for circuit analysis, each with its
own advantages and disadvantages. Two of the most common techniques are Kirchhoff's

current law (KCL) and phasor analysis.

Kirchhoff's current law (KCL) is a basic law of circuit analysis that states that the sum of the
currents entering a node is equal to the sum of the currents leaving the node. This law can be

used to solve for the currents in a circuit by applying it to each node in the circuit.
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Phasor analysis is a technique for representing sinusoidal voltages and currents as rotating
vectors. A phasor is a vector that rotates at a constant angular velocity. The magnitude of the
phasor represents the amplitude of the sinusoidal quantity, and the angle of the phasor

represents the phase angle of the sinusoidal quantity.

Phasor analysis can be used to simplify complex circuits and to solve circuit problems that
would be difficult to solve using other methods. For example, phasor analysis can be used to

solve for the currents in a circuit with multiple AC sources.

The choice of which technique to use for circuit analysis depends on the specific circuit being
analyzed. KCL is a good choice for solving simple circuits, while phasor analysis is a good

choice for solving complex circuits.

We will discuss the basics of KCL and phasor analysis. We will also discuss the advantages
and disadvantages of each technique. Finally, we will provide some examples of how KCL

and phasor analysis can be used to solve circuit problems.

KIRCHHOFF'S CURRENT LAW (KCL)
Kirchhoff's current law (KCL) is a basic law of circuit analysis that states that the sum of the
currents entering a node is equal to the sum of the currents leaving the node. This law can be

used to solve for the currents in a circuit by applying it to each node in the circuit.
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Figure 1: A simple circuit with three nodes.
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The currents entering node A are 11 and 12. The current leaving node A is I3. Therefore, KCL
tells us that:
11+12=13

Similarly, we can apply KCL to nodes B and C to get the following equations:
12+14=15
I3+15=0

This system of three equations can be solved for the three currents 11, 12, and I3.

Table 1: A table of the currents in the circuit in Figure 1.

Node Current
A 11+ 12
B 12+ 14
C I3+ 15

In this example, the currents are all positive. However, it is important to note that the currents
can also be negative. For example, if the current is flowing into a node, the current is

considered to be negative.

KCL can be used to solve for the currents in any circuit, regardless of how complex the
circuit is. However, it is important to be careful when applying KCL to circuits with multiple
branches. In these cases, it is important to make sure that the currents are added and

subtracted correctly.

Here are some additional points to keep in mind about KCL.:

1. KCL applies to any node in a circuit, regardless of whether the node is connected to a
voltage source or not.

2. KCL can be applied to circuits with any number of nodes.

3. KCL can be applied to circuits with any type of component, including resistors, inductors,

capacitors, and sources.

75 | Page 73-78 © MANTECH PUBLICATIONS 2023. All Rights Reserved



MAN ECH Journal of Research in Electrical Circuits and Systems
Publications Volume 8, Issue 2, May-August 2023

Phasor Analysis

Phasor analysis is a technique for representing sinusoidal voltages and currents as rotating
vectors. A phasor is a vector that rotates at a constant angular velocity. The magnitude of the
phasor represents the amplitude of the sinusoidal quantity, and the angle of the phasor

represents the phase angle of the sinusoidal quantity.

Phasor analysis can be used to simplify complex circuits and to solve circuit problems that
would be difficult to solve using other methods. For example, phasor analysis can be used to

solve for the currents in a circuit with multiple AC sources.

To use phasor analysis, we first need to represent the voltages and currents in the circuit as
phasors. Once the voltages and currents are represented as phasors, we can use the following
rules to simplify the circuit:

The sum of two phasors is equal to the phasor sum of the two phasors.

1. The product of two phasors is equal to the phasor product of the two phasors.

2. The division of two phasors is equal to the phasor division of the two phasors.

Once the circuit has been simplified, we can use the following rules to solve for the

currents in the circuit:

e The current through a resistor is equal to the voltage across the resistor divided by the
resistance.

e The current through an inductor is equal to the voltage across the inductor divided by the
inductance.

e The current through a capacitor is equal to the voltage across the capacitor divided by the

capacitance.

Phasor analysis is a powerful technique for circuit analysis, but it can be difficult to learn and
understand. However, once you have mastered the basics, phasor analysis can be a very

efficient way to solve circuit problems.

Advantages and Disadvantages of KCL and Phasor Analysis
KCL and phasor analysis are both powerful techniques for circuit analysis. However, they

have different advantages and disadvantages.
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KCL
Advantages:
e Simple and intuitive

e Can be used to solve simple circuits

Disadvantages:

e Can be difficult to use to solve complex circuits

PHASOR ANALYSIS
Advantages:
e Powerful and can be used to solve complex circuits

e Can be used to simplify circuits

Disadvantages:
e More difficult to learn and understand than KCL

In general, KCL is a good choice for solving simple circuits, while phasor analysis is a good
choice for solving complex circuits. However, there are always exceptions to this rule. For

example, phasor analysis can be used to solve simple circuits if the circuit is repetitive.

The best way to decide which technique to use is to consider the specific circuit being
analyzed. If the circuit is simple, KCL is a good choice. If the circuit is complex, phasor

analysis is a good choice.

CONCLUSION
KCL and phasor analysis are two of the most common techniques for circuit analysis. They
have different advantages and disadvantages, and the best technique to use depends on the

specific circuit being analyzed.

KCL is a simple and intuitive technique that can be used to solve simple circuits. However, it

can be difficult to use to solve complex circuits.
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Phasor analysis is a more powerful technique that can be used to solve complex circuits.
However, it is more difficult to learn and understand than KCL.

The choice of which technique to use for circuit analysis depends on the specific circuit being
analyzed. KCL is a good choice for solving simple circuits, while phasor analysis is a good

choice for solving complex circuits.
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