The Integral Role of Current Sensors
in Renewable Energy Systems

Introduction

The systems that capture and distribute this energy are evolving as more and more people turn to
renewable energy sources. The current sensor, a device that detects and, in more advanced models,
may even control the flow of electricity, is a crucial part of these systems. For renewable energy systems
to operate safely, function optimally, and increase overall efficiency, current sensors are crucial.

Current Transformers (CTs) and Hall Effect sensors stand out among the different current sensor types.
CTs produce a secondary current proportionate to the primary current for safe and controllable
measurement, operating on the electromagnetic induction principle. The percentage depends on how
many turns the secondary side winding has, as seen in the accompanying image:

Figure 1: Basic Theory of Current Transformers

The Hall Principle-based Hall Effect sensors, on the other hand, directly detect current and provide a
number of special advantages. They may be integrated into systems with limited space thanks to their
small size. They can connect with digital systems and provide improved control and communication
capabilities since they have built-in intelligence. Due to their resistance to electrical noise, they provide
dependable performance in loud settings. Hall Effect sensors are also well recognized for their great
accuracy across a wide current range, which is important for effective and secure functioning in
renewable energy systems. On the next image, a typical surface-mounted HALL effect current sensor is
shown. The measurement current only travels through the chip on the primary side. An internal
electrical circuit on the chip uses a HALL element to detect the magnetic field, which is then amplified
and output as either analog or digital current or voltage on the VOUT output:
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Figure 2: Hall Effect Sensor with Pin Functionalities

The Crucial Function of Current Sensors in Renewable Energy Systems
Real-Time Monitoring and Control

In the energy generation and storage processes, current sensors are very crucial. For instance, current sensors,
such as the Monolithic Power Systems MCS1823, are used in photovoltaic solar systems to keep track of the
output of each solar panel and the overall current being supplied into the grid or storage system. With the help
of this real-time data, the system may be immediately adjusted in order to maximize efficiency and guarantee
safe functioning within its limits.

Ensuring Safety and System Protection

For renewable energy systems to remain secure and durable, current sensors are essential. When too much
energy is flowing through the system, overcurrent circumstances can harm equipment and provide safety risks.
Current sensors, such the Monolithic Power Systems' MCQ1823, may immediately identify these circumstances
and activate safety features like disconnect switches or circuit breakers, averting potential damage.

Maximum Power Point Tracking (MPPT)

The aggregate name for the algorithms that energy harvesting devices utilize to enhance efficiency is Maximum
Power Point Tracking. The following image shows where a solar panel's maximum power point (MPP) is located:
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Figure 3: Output Characteristics of a Typical PV

The solar panel may produce the most power when its output voltage and output current are multiplied
together to produce the highest number. The harvesting systems drive the load impedance toward MPP on the
curve with the use of current sensors. For this function, high precision current sensors are essential, such as
those from Monolithic Power Systems' MCS18xx line of current sensors.

The Role of Current Sensors in Various Renewable Energy Systems
Solar Energy Systems

Current sensors are used to track the performance of solar panels in solar energy systems. They are able to
identify current changes that might be caused by problems like shading or panel deterioration. This enables the
early diagnosis of issues, maintaining the solar system's effectiveness and extending the life of the panels.
Before we can utilize the DC voltage that solar panels produce to power our appliances, we must invert it to the
grid voltage. Current sensors are used in these inverters' high-side, low-side, or phase loops. Between low
voltage and high voltage electronics, clearance and creepage insulations must be kept in place. A notable
example of a current sensor for this job is the Monolithic Power Systems MCS1806, which has one of the lowest
marketable footprints and can resist 3kV RMS voltage.

Wind Energy Systems

Current sensors are used in wind energy systems to track the electrical output of the wind turbine. Based on
current wind conditions, this information may be utilized to modify the turbine's functioning, such as the angle
of the blades, to optimum power production.

Hydroelectric And Tidal Energy Systems

The electrical output of the generator is observed using current sensors in hydroelectric and tidal energy
systems. Based on current conditions, this information may be utilized to modify the system’s functioning,
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Current sensors are used in wind energy systems to track the electrical output of the wind turbine. Based on
current wind conditions, this information may be utilized to modify the turbine's functioning, such as the angle
of the blades, to optimum power production.

Hydroelectric And Tidal Energy Systems

The electrical output of the generator is observed using current sensors in hydroelectric and tidal energy
systems. Based on current conditions, this information may be utilized to modify the system's functioning, such
as water flow or tidal turbine orientation, to optimum power production. Generator output may be accurately
monitored by current sensors, allowing for effective operation and real-time modifications.

Conclusion

Renewable energy systems cannot function well without current sensors; they are more than just component
parts of these systems. They offer useful information that aids in increasing efficiency, safety, and performance
optimization. High-precision current measurements and real-time monitoring and management of renewable
energy systems are both made possible by integrated circuits (ICs) from firms like Monolithic Power Systems.
The importance of current sensors and related ICs will increase as renewable energy technologies develop
further. They are the revolution in renewable energy's unsung heroes.

Article #SEO-0015 Rev. 1.0 MonolithicPower.com 4
3/14/2025 MPS Proprietary Information. Patent Protected. Unauthorized Photocopy and Duplication Prohibited.
Preliminary Specifications Subject to Change  © 2025 MPS. All Rights Reserved.



