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Abstract

This research presents the design of a modified short- tail
electric boat propulsion system. The prime mover is a 24 V, 500 W
brushless DC motor. The system is powered by a 24 V, 22 Ah LFP
battery, which is housed in the same enclosure as the speed controller to
facilitate easy removal. Experimental results obtained using an 8- foot
fiberglass boat, carrying a load of 75 kg, demonstrate an average speed
of 6.4 knv/h, maintained continuously for 45 min/charge. The maximum
speed was 6.45 km/h. This system can serve as an effective replacement

for small boat engines, particularly due to its environmental benefits.
Keywords: Short-tail electric boat, Modified electric boat propulsion
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Abstract

This rescarch introduces the design and implementation of a
digital air pump control unit intended to replace conventional pressure
switch controllers. Its primary function is to detect air leaks from the
storage tank in instances where compressed air is not supplied,
consequently halting the air pump's operation upon detection of air
leakage exceeding the predefined limit. Additionally, the control unit
records air pressure, current, and electrical energy consumption data to
the Cloud, incorporates a water drainage feature within the air storage
tank, and automatically refills the tank with air upon reaching the low-
pressure threshold. Users have the flexibility to set the working pressure
within the range of 30 to 120 psi. Test results demonstrate that the control
unit fulfills all specified functions and requirements, exhibiting a
maximum testing error of 1.3 psi. This substantiates its viability as a

substitute for traditional pressure switch air compressor controllers.

Keywords: Digital air pump controller, Air compressor controller
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Abstract

This article presents the conceptualization, design, and
implementation of a 4-channel phase angle meter designed for
measuring phase angles between two voltage or current signals. The
methodology utilizes the zero-crossing principle and signal processing
by an ARM microcontroller. The display can be configured to show the
phase angle in either a clockwise (CW) or counter-clockwise (CCW)
direction. Experimental results, from tests conducted on three-phase
electrical systems with voltages from 100 Vrms to 500 Vrms, and
currents from 1 A to 5 A, at a fixed frequency of 50 Hz, demonstrated

the meter's capability to measure phase angles accurately. The

maximum observed measurement error was + 3.2°.

Keywords: Phase angle meter, Phase Measurement
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Phase protection relay test set
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Abstract

This research presents the design and construction of a phase
protection relay test set. This test kit simulates a voltage abnormality
that does not conform to IEC 60038 for testing the operation of phase
protection relays. The working principle of this set is to adjust the
voltage supplied to the DC bus of the inverter so that the output voltage
from the three-phase inverter changes accordingly. The output voltage
from the inverter passes through a delta-star step-up transformer and a
low-pass filter to obtain a sinusoidal voltage with a low %THDv. The
voltage can be adjusted from 340 - 460 Vrms and the frequency can be
selected either 50 Hz or 60 Hz. The test results show that it a maximum
%THDV of 0.48% at 266 V. . It can be used to test Phase protection

relay or Voltage protection relay according to IEC 60255 in 4 topics:

over voltage, under voltage, phase loss and phase sequence test and can

also be applied to test the operation of a digital voltmeter.

Keywords: protection relay test set, phase protection relay, voltage

protection relay,
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Abstract

This research paper presents the design and construction of a
prototype for testing low-voltage circuit breakers. It has a variable
alternating current source from 0 to 1000 amperes by using a variable
single-phase transformer of 3 kVA, 220 V, and 50 Hz. It supplies the
electric power to a shell-type transformer that is converted to one turn
of the secondary winding to be used as a high-current transformer for
testing circuit breakers. At the same time, it is useful for testing
household and industrial circuit breakers of both 1-phase and 3-phase
manufactured according to IEC 60898-1 and IEC 60974-2 in overload
and short-circuit conditions. This prototype has an over-current
protection function, an over-temperature protection function, and a
circuit breaker disconnection timer function. The test result showed that
the prototype was capable of supplying up to 1200 amperes and had a
current tolerance of no more than 3 percent. In concluded, it can be used

for testing the operation of standard manufactured circuit breakers with

a rated current of not more than 200 amperes in both overload and short

circuit.

Keywords: Test set, circuit breaker, transformer, overload
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Low cost speed relay
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Abstract

This article presents the design and construction of an
inexpensive speed relay. To be used in the protection of induction
motors in conjunction with the MiCOM P220 numerical relay. It has 3
basic functions: detecting motor stops, speed is too low and speed is too
high, and notification via LINE application. It is also possible to adjust
the delay time before the start of the rotation and the delay time before
ordering trips from 0 - 20 seconds. Tests have shown that it is
compatible with the MiCOM P220 motor protection relay and outputs

the alarm to the user via LINE application correctly as designed.

Keywords: zero speed relay, under speed relay, motor protection relay
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