
As we strive for sustainable energy solu�ons, hydropower has 

emerged as a cornerstone of our efforts to reduce reliance on fossil 

fuels. Central to the opera�on of hydroelectric power plants are 

power converters and generators, which require precise monitoring 

and control to operate efficiently and safely.  

The integra�on of high-accuracy current sensors and induc�ve rotor 

posi�on sensors significantly enhances the performance, efficiency, 

and safety of hydropower systems. By providing precise real-�me 

data, these sensors enable be#er control and monitoring, leading to 

improved opera�onal outcomes.

Current Sensors in Hydropower Converter Systems 

Power converters in hydropower systems are responsible for 

conver�ng electrical energy from one form to another, typically from 

alterna�ng current (AC) to direct current (DC) and vice versa. 

Accurate current monitoring within these converters is essen�al for: 

Power Flow Control: Ensuring the efficient transfer of energy 

between the generator and the grid. 

Protec�on Mechanisms: Detec�ng overloads, short circuits, and 

other fault condi�ons to prevent equipment damage. 

Efficiency Op�miza�on: Adjus�ng the converter's opera�on to 

match load demands and minimize energy losses. 

Types of Current Sensors Used  

Three-phase sensors are commonly used in hydropower generators 

due to their inherent three-phase nature. They provide 

measurements for each phase of the generator's output, offering a 

more comprehensive understanding of the system's opera�on. These 

can be: 

Hall Effect Sensors: U�lize the Hall effect principle to measure 

magne�c fields produced by current flow. 

TMR Sensors: are designed to offer high accuracy, wide dynamic 

range, and robust isola�on, making them ideal for hydropower 

applica�ons. 

Integra�on into Control Loops.   

Current sensors are typically installed in the generator's stator 

winding or output cables to measure the current flowing through 

these components.and are integrated into the converter's control 

system to provide real-�me feedback. This feedback allows to: 

Fault Detec�on: Iden�fying abnormal current levels quickly to 

ac�vate protec�ve measures. 

Load Balancing: Ensuring equal distribu�on of current across 

mul�ple phases or converter units. 

Ways to Improve Converter Efficiency Using Current Sensors 

Accurate Current Measurement 

Enhanced Precision: High-quality current transducers offer 

excep�onal accuracy, allowing for precise control of the converter's 

output. 

Op�mized Switching: Accurate measurements enable fine-tuning of 

switching elements in the converter, reducing switching losses. 

Improved Control Algorithms 

- Adap�ve Control: Precise current data allows for the 

implementa�on of advanced control strategies, such as vector 

control or direct torque control. 

- Dynamic Response: Quick detec�on of current changes enables the 

system to respond rapidly to load varia�ons, maintaining op�mal 

performance. 

Current Sensors and Inductive Rotor 

Position Sensors in Hydropower Systems 



ResolversInductive Position Sensors

- 

The HCSP-1BS busbar-mount current sensor is non-

intrusive. It is designed to let the busbar pass through 

it freely. 

TECHNOLOGY COMPARISON 



Current Sensors 

Accurate measurement for battery management and inverters

e-Motor Rotor Position Sensors 

Inductive high-speed sensors for precise motor control

End-of-shaft Arc / segment Through-shaft 

TMR Coreless Current Sensorss Busbar mounted Current Sensors Through-hole wire mount  


