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Understanding electrical load calculations is essential for engineers, electricians, and technicians
working with power distribution systems. In this article, we will explore how to determine the
current drawn by a load given specific parameters such as voltage, apparent power (KVA),
frequency, and power factor (lagging). Specifically, we will analyze a load operating at 480 V, 60 Hz,
drawing 60 KVA at a 0.7 lagging power factor, and systematically calculate the current it consumes.

Fundamental Concepts in Power Calculations

Before diving into the calculations, it is important to understand some key electrical concepts:

1. Apparent Power (KVA)

- Represents the total power supplied to the load.
- Measured in kilovolt-amperes (KVA).
- Combines active (real) power and reactive power.

2. Real Power (KW)

- The actual power consumed by the load to perform work.
- Measured in kilowatts (KW).

3. Power Factor (PF)

- The ratio of real power to apparent power.

- Indicates how effectively the load uses the supplied power.

- A lagging power factor (less than 1) indicates the presence of inductive loads like motors and
transformers.

4. Voltage (V)

- The potential difference supplied to the load, measured in volts.



5. Current (I)

- The flow of electric charge, measured in amperes (A).
- The value we aim to calculate.

Understanding the Relationship Between Power,
Voltage, and Current

The fundamental formula linking apparent power, voltage, and current in a three-phase system is:

\[
S =\sqrt{3} \times V_{L} \times I {L}
\]

where:

-\( S\) = Apparent power in volt-amperes (VA)
-\(V_{L}\) = Line-to-line voltage in volts (V)
-\(I {L}\) = Line current in amperes (A)

Rearranged to solve for current:

\[
[ {L} = \frac{S}{\sqrt{3} \times V {L}}
\]

Given that the apparent power \( S\) is in KVA, convert it to VA:

\[
S {VA} = S {KVA} \times 1000

\]

Step-by-Step Calculation of the Load Current

Let's now proceed with the calculation based on the provided data:

Given Data:

- Voltage, \( V_{L} = 480\, \text{V}\)

- Apparent Power, \( S = 60\, \text{KVA} )

- Power Factor, \( \text{PF} = 0.7 ) (lagging)

- Frequency, 60 Hz (not directly needed for this calculation)

Step 1: Convert Apparent Power to VA



\[
S {VA} =60\, \text{KVA} \times 1000 = 60,000\, \text{VA}
\]

Step 2: Calculate the Line Current \(I {L}\)
Using the formula:

\[
I {L} =\frac{S_{VA}}{\sqrt{3} \times V_{L}}
\]

Plugging in the values:

\[
I {L} =\frac{60,000} {\sqrt{3} \times 480}
\]

Calculate the denominator:

\[
\sqrt{3} \approx 1.732
\]

\[
1.732 \times 480 \approx 831.36
\]

Now, compute the current:

\[
I {L} =\frac{60,000}{831.36} \approx 72.07\, \text{A}
\]

Result: The load draws approximately 72.07 amperes.

Understanding the Impact of Power Factor on Current

While the above calculation provides the line current based on apparent power, it's important to
understand how power factor influences the actual current drawn from the source.

Active Power (KW):

\[
P = S \times \text{PF}

\]



Calculating the real power:

\[
P = 60,000\ \text{VA} \times 0.7 = 42,000\, \text{W} = 42\, \text{kW}
\]

Reactive Power (KVAR):

Reactive power reflects the energy stored and released by reactive components (inductors and
capacitors):

\[
Q = S \times \sin{\theta}
\]

where:

\[

\cos{\theta} = \text{PF} = 0.7

\]

\[

\sin{\theta} = \sqrt{1 - \text{PF} "2} =\sqrt{1 - 0.49} = \sqrt{0.51} \approx 0.714
\]

Therefore:

\[

Q = 60,000\, \text{VA} \times 0.714 \approx 42,840\, \text{ VAR}
\]

Understanding reactive power is critical for system design, but it does not affect the current
calculation we performed, which is based on apparent power.

Practical Implications of the Calculated Current

Knowing that the load draws approximately 72.07 A at 480 V is vital for several reasons:

- Circuit Selection: Ensures that circuit breakers, feeders, and conductors are rated appropriately to
handle this current without overheating.

- Protection Coordination: Properly setting protective devices to prevent faults or overloads.

- Efficiency Optimization: Designing systems that minimize energy losses by choosing suitable wiring
and components.

- Power Quality Management: Addressing issues associated with lagging power factor, such as
increased current draw and potential penalties from power utilities.



Additional Considerations for Engineers and
Technicians

When dealing with real-world systems, consider the following:

e Power Factor Correction: Implementing capacitors or other devices to improve the power
factor closer to unity, thereby reducing current and losses.

e Harmonics: Non-linear loads can introduce harmonics, affecting current calculations and
system performance.

e Three-phase Balance: Ensuring load balancing across phases to prevent uneven current
distribution.

e Temperature and Environment: Environmental factors influencing conductor ratings and
safety margins.

Summary of Key Calculation

| Parameter | Value | Explanation |

| | | |

| Voltage (V) | 480 V | Line-to-line voltage |

| Apparent Power (S) | 60 KVA | Total apparent power |

| Power Factor (PF) | 0.7 lagging | Efficiency of load utilization |

| Line Current (I) | approximately 72.07 A | Calculated current drawn by the load |

Conclusion

In summary, a load drawing 60 KVA at 0.7 lagging power factor from a 480 V, 60 Hz supply draws
approximately 72.07 amperes of current. This calculation is fundamental in designing, analyzing,
and maintaining electrical power systems, ensuring safety, efficiency, and reliability. Proper
understanding of these parameters helps engineers optimize system performance and prevent
potential issues related to overcurrent or insufficient conductor sizing.

Understanding the relationship between apparent power, real power, power factor, and current is
crucial for effective electrical system management. Whether you are selecting appropriate
equipment, performing system audits, or designing new installations, mastering these calculations is
indispensable for professional success in electrical engineering and related fields.



Frequently Asked Questions

What is the given voltage and frequency for the load?
The given voltage is 480 V and the frequency is 60 Hz.

What is the apparent power (S) drawn by the load?

The load draws 60 KVA (kilovolt-amperes) of apparent power.

What is the power factor of the load?

The power factor is 0.7 lagging.

How do you calculate the current drawn by the load?

The current can be calculated using the formula I = S / (V x PF), where S is apparent power, V is
voltage, and PF is power factor.

What is the step-by-step calculation for the load current?

First, convert S to VA: 60 KVA = 60,000 VA. Then, I = 60,000 VA /(480 V x 0.7) = 60,000/ 336 =
178.57 A.

What is the approximate current drawn by the load at these
specifications?

The load draws approximately 178.57 A of current.

Why is it important to consider the power factor when
calculating current?

Because the power factor indicates the phase difference between voltage and current, affecting the
real current needed to deliver the apparent power.

Additional Resources

Electrical Load Analysis: Calculating Current for a 60 KVA Load at 480 V, 60 Hz, with 0.7 Lagging
Power Factor



Introduction

Understanding how to determine the current drawn by an electrical load is a fundamental aspect of
electrical engineering, especially for designing and managing power systems efficiently. Whether
you're an engineer, technician, or student, being able to analyze load characteristics accurately
ensures stability, safety, and optimal performance of electrical installations.

In this detailed review, we will explore the calculation of the current drawn by a load rated at 60
KVA, operating at 480 V, 60 Hz, with a power factor of 0.7 lagging. This scenario is representative of
many real-world applications, such as industrial equipment, large motors, or complex electrical
systems.

Understanding the Given Data

Before diving into calculations, let's clarify what each parameter signifies:

- Voltage (V): 480 volts (line-to-line voltage in a three-phase system)

- Frequency (Hz): 60 Hz, which is standard in North America and many other regions

- Apparent Power (KVA): 60 kilo-volt-amperes, representing the total power the load draws from the
source

- Power Factor (PF): 0.7 lagging, indicating the phase difference between voltage and current due to
inductive components in the load

Fundamental Concepts and Formulas

To calculate the current, we need to understand the relationship between apparent power, real
power, and reactive power in three-phase systems.

2.1 Apparent Power (S)

Apparent power, measured in KVA, represents the total power supplied to the load, combining both
real and reactive components.

\[

S = \sqrt{3} \times V L \times I L
\]

Where:

-\( S\) = Apparent power (in VA)
-\(V_L\) = Line-to-line voltage (in volts)
-\(I L\) = Line current (in amperes)



2.2 Power Factor (PF)
Power factor is the ratio of real power to apparent power:

\[

PF = \frac{P}{S}

\]

Where:

-\( P\) = Real power (in watts)
-\( S\) = Apparent power (in VA)

Given \( PF ), the real power \( P\) can be calculated as:

\[

P = S \times PF

\]

2.3 Calculating Line Current

Rearranged, the formula for line current in a three-phase system becomes:

\[
I L =\frac{S}{\sqrt{3} \times V L}
\]

Note: When \( S\) isin VA and \( V L) in volts, the current \(I L \) will be in amperes.

Step-by-Step Calculation

Let's proceed through the calculation systematically.
3.1 Convert Apparent Power to VA
Since the given apparent power is 60 KVA:

\[
S = 60\, \text{KVA} = 60,000\, \text{VA}

\]
3.2 Calculate the Real Power \( P )

Using the power factor:

\[
P = S \times PF = 60,000\, \text{VA} \times 0.7 = 42,000\, \text{W}

\]



This indicates that the load consumes 42 kW of real power, with the rest being reactive.
3.3 Calculate the Line Current \(I L)
Applying the formula:

\[
[ L =\frac{S}{\sqrt{3} \times V L}
\]

Substituting the known values:

\[

I L =\frac{60,000}{\sqrt{3} \times 480}
\]

Calculate \( \sqrt{3} \):

\[
\sqrt{3} \approx 1.732
\]

Now, compute denominator:

\[

1.732 \times 480 \approx 831.36
\]

Finally:

\[

I L =\frac{60,000}{831.36} \approx 72.07\, \text{A}
\]

Interpretation and Significance of Results

The calculated line current of approximately 72.07 amperes represents the amount of current the
load draws from the source under the specified conditions.

4.1 Practical Implications

- Electrical Design: Proper sizing of feeders, circuit breakers, and conductors depends on this
current. For example, selecting a breaker rated for at least 80 A provides a safety margin.

- Power System Stability: Knowing the current helps predict voltage drops, system losses, and
potential overloads, ensuring reliable operation.



- Efficiency and Power Quality: Managing reactive power (due to the lagging power factor) may
involve power factor correction devices to reduce current draw, improve efficiency, and decrease
utility costs.

4.2 Power Factor Correction

Given the low power factor (0.7 lagging), installing capacitor banks can improve the power factor
closer to unity, reducing the current for the same load and enhancing overall system efficiency.

Additional Considerations

1. System Type:
The calculations assume a balanced three-phase system with line-to-line voltage of 480 V. In
unbalanced or single-phase systems, calculations would differ.

2. Power Factor Correction Devices:
Adding power factor correction capacitors can increase the power factor, which decreases the
current and reduces system losses.

3. Safety Margins:
Designing systems with margins above calculated currents ensures safety and accommodates
potential load increases.

4. Measurement Accuracy:
Actual currents can vary due to harmonics, transients, and system conditions, emphasizing the
importance of real-time measurement and monitoring.

Conclusion

In summary, for a load rated at 60 KVA, operating at 480 V, 60 Hz, with a 0.7 lagging power factor,
the current drawn from the source is approximately 72.07 amperes. This calculation hinges on
fundamental principles of three-phase power systems and highlights the importance of
understanding the interplay between apparent power, real power, and reactive power.

Accurately determining load currents is vital for designing efficient, safe, and reliable electrical
systems. Whether managing large industrial motors or complex electrical networks, these
calculations form the backbone of effective electrical engineering practices, ensuring that
equipment operates within safe limits while optimizing performance.
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