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In this paper, a control system for monitoring and controlling the performance
parameters of diesel generators has been designed and presented. In most existing
monitoring and control systems for diesel generators, when the operational
parameters of the generator exceed the permissible limits, the system shuts down the
diesel generator and de-energizes the loads connected to it. However, in the
proposed method, by accessing the breakers of the generator’s output feeders,
appropriate control commands are applied only to a portion of the loads. Moreover,
to prevent the effect of non-linear loads on the generator’s output voltage, the
proposed monitoring system is equipped with a control algorithm that calculates the
amount of load shedding required to return the voltage to the standard conditions and
manages the loads connected to the generator accordingly. Furthermore, the
proposed method is equipped with an adequate user interface and hence can be easily
applied in industrial environments. The proposed load control algorithms also
consider the effect of the nature of the load on the diesel generator’s capacity
reduction, and the effect of non-linear loads on the diesel generator’s capacity

reduction has also been considered.
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Introduction

Diesel generators are an important type of distributed generation system, responsible for providing
primary or emergency power to some consumers. Due to their high reliability and relatively low cost,
diesel generators are a suitable option for supporting the weak grid or those requiring a backup system.
Diesel generators can only provide a stable and sustainable power supply if they are in good working
condition and ready to operate. Accordingly, one of the most important issues in using these sources is
the need to monitor their behavior and ensure their performance parameters comply with relevant
standards. Given the importance of having a diesel condition monitoring system that allows for
continued power generation under various conditions, a monitoring and control system has been
presented and implemented in this paper. In this system, while assessing the performance parameters
of the diesel generator against relevant standards, if parameters such as voltage and current harmonics
exceed limits, the permissible capacity of the diesel is calculated, and appropriate commands are
issued to disconnect some loads. This allows the diesel to return to permissible operating conditions,
ensuring continued production and power supply to a portion of the loads. The particular importance


https://ses.ut.ac.ir/
mailto:danyal.navid1996@gmail.com
mailto:m.monadi@scu.ac.ir
https://doi.org/10.22059/ses.2025.399300.1172
https://doi.org/10.22059/ses.2025.399300.1172
https://orcid.org/0000-0003-3830-3851
https://orcid.org/0000-0003-3830-3851
https://orcid.org/0000-0003-3830-3851
https://orcid.org/0000-0003-3830-3851
https://orcid.org/0000-0003-3830-3851

252 Journal of Sustainable Energy Systems, Volume 5, Issue 2, 2026

of the system proposed in this article is that, unlike most existing condition monitoring systems, the
issue of capacity reduction due to the connection of non-linear loads is fully considered.

Materials and methods

A method is presented for determining the capacity reduction of diesel generators. This system
calculates the permissible diesel capacity based on changes in loading conditions (connection of non-
linear loads) and removes excess loads based on priorities defined in the controller. Moreover, an
adaptive overload protection system is presented that can replace bimetallic overload current
protection. On the other hand, the implementation of the proposed method, as an industrial software
system, was done in the LabVIEW software. The implemented system can easily receive generator
current and voltage through the interface hardware and activate the control system. By connecting to
the measuring equipment, the monitoring and control software receives the measured data as well as
the connection status of the loads and displays them simultaneously on the HMI pages. Moreover, to
apply the control commands generated in this system, the feeders of the loads connected to the diesel
generator must be equipped with breakers with automatic command capability.

Result

One of the important aspects of designing and presenting a control system is performing software tests
before its hardware implementation. For this purpose, to test the proposed monitoring system in this
paper, a connection between LabVIEW and MATLAB/Simulink software has been established. In
fact, combining Simulink and LabVIEW provides a suitable structure for real-time software testing of
control systems. In this structure, the monitoring system software is implemented in the LabVIEW
environment, and simultaneously, a diesel generator and its loads, s, are simulated in
MATLAB/Simulink. The data measured in Simulink, which includes voltages and currents of different
parts of the simulated power system, is transferred to LabVIEW and injected into the proposed
algorithm for the monitoring system. The proposed method was tested in this testbed by use of several
load change scenarios. The results show that the method can provide an effective and acceptable
performance and stabilize the operation of the study diesel generation in various working conditions.

Conclusion

Due to the need for continuous monitoring of the performance parameters of diesel generators, as well
as the need to apply automatic control on these sources, this paper proposes a condition monitoring
and load management system for diesel generators. In the proposed monitoring system, in addition to
continuously monitoring the voltage and current status of the generator and preventing unauthorized
loading on it, the status of voltage and current harmonics is also monitored. If the generated voltage
exceeds the allowable harmonic limit, appropriate control commands will be issued to manage the
loads connected to the diesel. In fact, this monitoring system addresses both the issue of overload
adaptively and in proportion to the permissible loading of the diesel generator, and proposes a method
to reduce the harmonic components of the voltage. In both cases, instead of needing to completely
disconnect the generator loads, continuous operation is managed by removing one of the lower-
priority loads.
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