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Abstract: Resistive load is used to test diesel generators, eliminating wet-stacking phenomenon in diesel
generators and also to check the full and efficient performance of generators under rated load. In present paper,
the design and fabrication of a controllable load resistor laboratory is investigated to ensure the correct and
effective performance of diesel generators in the South Pars Third Refinery. The function of the device will be
that by implementing a resistor load, it will place an artificial load on the generator. Scheduled test operations and
loads increase gradually. As the load increases, the device will begin to measure and record diesel generator
parameters including generator output voltage, current, frequency, power, temperature and oil pressure in the diesel
engine at a specified interval. With the help of recorded data, it can be assured that the diesel generator is capable
of increasing its power proportional to the load and also the ability of the diesel generator to continue operating at
the highest possible level for a sustained period of time.
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Extended Abstract

1- Introduction

Diesel generators are among the most important and
excellent in medical, industrial, and other service centers.
The most important purpose of using diesel generators in
refineries is to provide a reliable power source for
emergency needs when the gas power plants of the refinery
go out of the circuit and are no longer able to supply the
required energy. Also, in parts of the refinery where the
power grid is not available, diesel generators must be used
to supply the required power for the maintenance or
operating groups. For offline testing and ensuring the
correct operation of diesel generators, it is necessary to use
a resistance load test device. Resistive load test includes
checking and evaluating the diesel generator and confirms
that all the primary components of the generator are in
working and operational condition. In fact, the resistance
load test device provides an artificial load for the generator
and brings the diesel engine of the generator to the
temperature and oil pressure in operating conditions.
Additionally, emergency diesel generators (EDG) are
intended to feed the necessary and vital loads when the
GTGs are out of operation, and these generators are also
used for Black Start. Black Start is so-called when there is
no electrical energy in the refinery and even UPSs are not
able to perform services. (Just like the initial start
conditions of the refinery).

In phases 4 and 5 of South Pars, two EDG devices with
output power of 4500 KVA, voltage of 6 KV, frequency
of 50 Hz, power factor of 0.8 and rotor speed of RPM 1500
have been installed to feed essential and vital loads. Each
EDG is equipped with a UCP (generator unit control
panel) which is located in Sub-station 1 and also has a LCP
(local control panel) which is placed inside the EDG
package. Considering that EDG can be started both
manually and automatically, so in case of voltage drop and
loss of the main network, first EDG-A after 30 seconds and
then EDG-B after 5 seconds and synchronizing with EDG-
A enters the circuit. Finally, after the network is stabilized,
EDGs can be removed from the circuit in two ways,
manual and automatic.

2- Methodology

As mentioned, resistive load is used to test diesel
generators, eliminate the phenomenon of moisture
accumulation and incomplete combustion in diesel
generators, and also to check the complete and efficient
operation of generators under rated load. Due to
importance of the matter, in this article, the design and
construction of a controllable resistive load laboratory
sample has been investigated to ensure the correct and
effective operation of the emergency diesel generators of
the third refinery in South Pars.

In the current research, a resistive load device has been
designed and built using the method of controlling the
firing angle of power thyristors, and then it has been tested
on a 25 kVA diesel generator. The function of the device
will be that by implementing a resistive load, an artificial
load will be placed on the generator. The test operation is
timed and the load increases gradually. As the load
increases, the device will start to measure and record the
parameters of the diesel generator. Using the recorded
data, it is possible to ensure that the diesel generator can
increase the power capacity with the load as well as the use
of the diesel generator to continue working at the highest
possible level for a sustained period of time. Since the
electrical power of the diesel generator is discharged
through resistance, hence in this research, a cylindrical
resistance element made of ceramic is used. It is necessary
to explain that the element wire is wrapped around the
ceramic ring.

3- Results and discussion

After the test is completed, this device will provide a
complete report of the diesel generator components,
including generator output voltage, flow capability,
frequency, active power, temperature and oil pressure of
the diesel engine in a specific time frame, stable and
proportional to the increase in load. in addition, the
construction of domestic load bank due to the extremely
high importance and many applications of alternating
current and direct current load banks in industries,
emergency diesel generators, uninterrupted power
supplies for testing batteries and also in order to prevent
foreign exchange from leaving the country, it is strongly
needed. In the current research, after the design of the
prototype, circuit simulation was done by MATLAB
software, and after achieving the desired results, the circuit
schematic was drawn using Altium Designer software and
implemented on printed circuit fiber. Finally, the assembly
of the parts for the use of the device was done well.

4- Conclusion

In general, the circuit has three layers, including
command, Optodiac and power. The command floor is
responsible for controlling the circuit. The Optodiac layer,
which is the second layer of the circuit, connects the two
layers of command and power, and since the Optodiac
communicates through light, noise does not transfer
between these two layers. Therefore, this type of Optodiac
performance can be mentioned as its advantage. The
power class, which is the third circuit class, has a different
arrangement depending on the type of load. As a result,
due to the fact that the maintenance and repair program of
diesel generators is necessary and unavoidable, periodic
and regular tests are necessary and important in addition
to the test that is performed immediately after the
installation of the diesel generator.
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