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FOREWORD FROM EDITOR-IN-CHIEF  

 
 

Welcome to the latest issue in 2022 of the Journal of Mechatronics, Electrical Power, and 
Vehicular Technology (MEV), a peer-reviewed and broad-scope international journal. This issue 
consists of ten papers written by authors from different countries, such as Australia, China, India, 
Indonesia, Japan, Malaysia, Philippines, Taiwan, United Kingdom, and Vietnam. 

We are pleased in this issue to present a diverse range of articles and papers that cover a wide 
range of topics within the field of Mechatronics, Electrical Power, and Vehicular Technology. One of 
the standout contributions in this issue is a paper by Rupesh and Tegampure on the DNN control 
technique in the photovoltaic system. This research has the potential to significantly impact the way 
we approach treatment in this area, and we are thrilled to have the opportunity to share this work 
with our readers. 

We are also pleased to feature an article by Ramadiansyah et al. on the numerical 
investigation of the effect of ocean depth variations on the manipulator joint torque. This work 
provides development a mathematical model of a ship mounted two-DoF manipulator considering 
the ship dynamics and characterization of the ship motions. 

In addition to these articles, we have several other papers that cover a wide range of topics, 
including an overview of early termination of PV-DG microgrid system, a method to find pump 
performance specifications when using a pump with a mixed flow type as a turbine for micro hydro 
power plants, investigation the impact of lightning masts placement on underground cables within 
high voltage substations, examination the strength of the universal joint after it was loaded with 
torsion, long-term forecasting for growth of electricity load based on customer sectors, optimization 
take-off position control of the bicopter model by investigating LQR cost matrices variation in actual 
experiments, plumbing leakage detection system with water level detector controlled by 
programmable logic controller, and a novel solution to deal with the complicated electronic circuitry 
for speed controller and too complex mechanical design of rotating mechanism of an orbital shaker. 

We hope that you will find this issue to be a valuable resource, and we look forward to 
continuing to bring you the latest research and insights in the field of Mechatronics, Electrical Power, 
and Vehicular Technology. 

 
 
 

Bandung, December 2022 
 
 

Editor-in-Chief 
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The descriptions given are free terms. This abstract sheet may be reproduced without permission or change. 
 
Jalu Ahmad Prakosa a, Hai Wang b, Edi Kurniawan a, 
Swivano Agmal c, Muhammad Jauhar Kholili c (a Research 
Center for Photonics, National Research and Innovation 
Agency (BRIN), Indonesia; b Discipline of Engineering and 
Energy, Murdoch University, Australia; c Research Center 
for Quantum Physics, National Research and Innovation 
Agency (BRIN), Indonesia) 

Experimental studies of linear quadratic regulator (LQR) 
cost matrices weighting to control an accurate take-off 
position of bicopter unmanned aerial vehicles (UAVs) 

Journal of Mechatronics, Electrical Power, and Vehicular 
Technology, 2022, vol. 13, no. 2, p. 101-112, 17 ill, 5 tab, 27 
ref. 

Controller design for airplane flight control is challenged to 
achieve an optimum result, particularly for safety purposes. 
The experiment evaluated the linear quadratic regulator 
(LQR) method to research the optimal gain of proportional-
integral-derivative (PID) to hover accurately the bicopter 
model by minimizing error. The 3 degree of freedom (DOF) 
helicopter facility is a suitable bicopter experimental 
simulator to test its complex multiple input multiple 
output (MIMO) flight control model to respond to the 
challenge of multipurpose drone control strategies. The art 
of LQR setting is how to search for appropriate cost 
matrices scaling to optimize results. This study aims to 
accurately optimize take-off position control of the 
bicopter model by investigating LQR cost matrices variation 
in actual experiments. From the experimental results of 
weighted matrix variation on the bicopter simulator, the 
proposed LQR method has been successfully applied to 
achieve asymptotic stability of roll angle, although it 
yielded a significant overshoot. Moreover, the overshoot 
errors had good linearity to weighting variation. Despite 
that, the implementation of cost matrices is limited in the 
real bicopter experiment, and there are appropriate values 
for achieving an optimal accuracy. Moreover, the unstable 
step response of the controlled angle occurred because of 
excessive weighting. 

(Author) 

Keywords: experimental evaluation; cost matrices; LQR; 
bicopter; MIMO flight control. 

Mohamad Luthfi Ramadiansyah a, Edwar Yazid a, Cheng 

Yee Ng b (a Research Center for Smart Mechatronics, 
National Research and Innovation Agency (BRIN), 
Indonesia; b Department of Civil and Environmental 
Engineering, Universiti Teknologi PETRONAS, Malaysia) 

Numerical investigation of the effect of ocean depth 
variations on the dynamics of a ship mounted two-DoF 
manipulator system 

Journal of Mechatronics, Electrical Power, and Vehicular 
Technology, 2022, vol. 13, no. 2, p. 113-124, 10 ill, 7 tab, 32 
ref. 

The dynamics of a ship need to be considered in the 
development of a manipulator system that will be applied 
to the ocean-based operation. This paper aims to 
investigate the effect of ocean depth variations on the ship 
motion as disturbances to a ship-mounted two-DoF 
(Degrees of Freedom) manipulator joint torque using an 
inverse dynamics model. Realization is conducted by 
deriving the mathematical model of a two-DoF 
manipulator system subject to six-DoF ship motion, which 
is derived by using Lagrange-Euler method. It is then 
combined with numerical hydrodynamic simulation to 
obtain the ship motions under ocean depth variations, such 
as shallow (50 m), intermediate (750 m), and deep (3,000 
m) waters. Finding results show that randomness of the 
ship motions appears on the manipulator joint torque. In 
the azimuth link, maximum joint torque is found in 
shallow water depth with an increment of 8.271 N.m 
(285.69 %) from the undisturbed manipulator. Meanwhile, 
the maximum joint torque of the elevation link is found in 
intermediate water depth with an increment of 53.321 N.m 
(6.63 %). However, the difference between depth variations 
is relatively small. This result can be used as a baseline for 
sizing the electrical motor and developing the robust 
control system for the manipulator that is mounted on the 
ship by considering all ocean depth conditions. 

(Author) 

Keywords: two-DoF manipulator; inverse dynamics; ship 
motion; ocean depth; hydrodynamic response. 

Sarid Mejiartono a, Muhammad Fathul Hikmawan b, Aditya 
Sukma Nugraha b, c (a Faculty of Mechanical and Aerospace 
Engineering, Bandung Institute of Technology, Indonesia; b 
Research Center for Smart Mechatronics, National Research 
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and Innovation Agency (BRIN), Indonesia; c Department of 
Mechanical Engineering, National Taiwan University of 
Science and Technology, Taiwan) 

Numerical and experimental study of mixed flow pump as 
turbine for remote rural micro hydro power plant 
application 

Journal of Mechatronics, Electrical Power, and Vehicular 
Technology, 2022, vol. 13, no. 2, p. 125-136 15 ill, 11 tab, 26 
ref. 

The use of a pump as opposed to a turbine/pump as turbine 
(PAT) for off-grid electrification applications is one of the 
important ways to be considered in efforts to equalize 
electrical energy in Indonesia. The main problem in PAT 
applications is how to predict pump performance if applied 
as a turbine to find out its best characteristics and 
efficiency points. This study discusses a method to find 
pump performance specifications when using a pump with 
a mixed flow type as a turbine for micro hydro power 
plants. The numerical method by utilizing computational 
fluid dynamics (CFD) based software simulations that have 
been proven to be accurate according to previous studies 
was selected for use in obtaining predictions of the pump 
characteristics as turbines. Then the PAT characteristics of 
the CFD simulation results are validated by conducting 
direct testing. The results of the CFD numerical simulation 
using ANSYS Fluent software show the performance curve 
of a mixed flow pump operated as a turbine at various 
rotating speeds. The highest efficiency for each rotating 
speed ranges from 35-40 %. The test results directly show 
the PAT characteristics, that the performance range is close 
to the numerical simulation results with a difference of 
10 %. 

 (Author) 

Keywords: pump as turbine (PAT); micro hydro power 
plant; computational fluid dynamics (CFD). 

Sri Hartanto a, Desmayadi b (a Teknik Elektro, Universitas 
Krisnadwipayana, Indonesia; b Nissinbou Industries, Inc, 
Japan) 

Plumbing leakage detection system with water level 
detector controlled by programmable logic controller type 
Omron CPM2A 

Journal of Mechatronics, Electrical Power, and Vehicular 
Technology, 2022, vol. 13, no. 2, p. 137-146, 10 ill, 5 tab, 26 
ref. 

There is a chance of leakage in the plumbing caused by 
water pressure in the pipes, improper installation of pipe 
connections, or external influences, such as earthquakes. 
Plumbing leakage that is detected too late can cause 
damage to other systems. It is necessary to have a 
plumbing leakage detection system to detect a leak in the 
plumbing. Therefore, in this research, a plumbing leakage 
detection system is designed with a water level detector 
(WLD) controlled by a programmable logic controller (PLC) 
type Omron CPM2A. The method used in this research is 
designing the optimal model form of the system, which is 
distinguished by designing hardware and software, testing 
the devices, such as power supply, WLD, and channel relay 
module (CRM), and making conclusions. From the results of 
this research, it was found that the system works well in 
detecting leakage of plumbing, as indicated by all 
transistors' ability to work well where the electrodes (E1 
and E2) are connected by water. The transistor in the WLD 
module will work as a switch or transistor in the saturation 
position. In this research, it can be seen that even though 
there is a leakage from the relay contacts of 1.8 VDC, it is 
still considered in a safe condition because to provide a 
trigger to the 3B3D Module, a minimum of 12 VDC is 

required. In addition, when the relay is not working or off, 
the measurement at the normally closed (NC) terminal is 
12 VDC. 

(Author) 

Keywords: channel relay module (CRM); leakage detection; 
programmable logic controller (PLC); water level detector 
(WLD). 

Edwin Romeroso Arboleda (Department of Computer and 
Electronics Engineering, Cavite State University, 
Philippines) 

Design, construction, and evaluation of transformer-based 
orbital shaker for coffee micropropagation 

Journal of Mechatronics, Electrical Power, and Vehicular 
Technology, 2022, vol. 13, no. 2, p. 147-156, 23 ill, 2 tab, 25 
ref. 

This study offers a novel solution to deal with the 
complicated electronic circuitry for speed controller and 
too complex mechanical design of rotating mechanism of 
an orbital shaker. The developed prototype used a 
transformer that varies the supply voltage to control the 
speed of rotation of the orbital shaker. The prototype has 
five speed levels which depend on the input voltage. These 
speeds are 180 rpm at 12 V, 258 rpm at 15 V, 360 rpm at 18 
V, 427 rpm at 21 V, and 470 rpm at 24 V. The prototype was 
tested to run continuously for 48 hours for each speed 
level, with speed being measured every hour using a 
tachometer. Statistical computation shows that the speed 
remains constant for the entire 48 hour period. Evaluation 
of results shows that the speed controller and the novel 
mechanical design for the orbital shaking motion achieved 
their functions. For this reason, it can be concluded that the 
prototype is durable and safe for use in orbital shaking 
applications. 

(Author) 

Keywords: DC motor; orbital shaker; rotating mechanism; 
speed controller; step-down transformer. 

Mailugundla Rupesh a, Vishwanath Shivalingappa 
Tegampure b (a Department of Electrical & Electronics 
Engineering, India; b Department of Electronics & 
Communication Engineering, India) 

Cascade feedforward neural network and deep neural 
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The introduction of a micro-grid-based power generation 
network will help to meet the demands of consumers while 
reducing environmental impact. Several industrialized and 
emerging countries allocate considerable resources to 
renewable energy-based power generation and invest 
significant sums of money in this area. This study examines 
the challenges involved with electricity generation through 
photovoltaic (PV) systems and the integration of the same 
with the grid to mitigate power quality issues and improve 
the power factor for various loading conditions. An 
innovative multilayer inverter for grid-connected PV 
systems has been developed to enhance the voltage profile 
and resulted in a drop in total harmonic distortion (THD). A 
cascade multilevel inverter (associated with a grid-
integrated PV system and managed using multiple 
innovative artificial intelligence controllers) was developed 
in this research project. Various advanced intelligent 
controllers, such as cascade feedforward neural networks 
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(CFFNN) and deep neural networks (DNN), have been 
analyzed under various operating situations and observed 
that the THD of voltage, current at the grid, and the load is 
less than 3 % as per the IEEE 519 standards along with this 
power factor is maintained nearly unity for the grid-
connected system. The quality of power in terms of voltage, 
frequency, total harmonics distortion, and power factor are 
improved by using a novel deep neural network algorithm 
in a cascaded multilevel inverter and verified according to 
IEEE 1547 and IEEE 519 standards to determine the efficacy 
of the proposed system. 
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The study examined the strength of the universal joint after 
it was loaded with torsion. It used different materials that 
can withstand tensile stress in accordance with accepted 
principles and made modifications to the yoke as a result of 
the topology optimization process. The topology 
optimization determined that the yoke's part needed to 
withstand load without changing its dimensions and 
minimize stress distribution. According to the results, the 
maximum shear stress on the spider of the original 
universal joint model made of JIS-SF590A steel was 84.57 
MPa, the shear stress on the yoke component was 30.84 
MPa, and the maximum von Mises was 341.1 MPa. As a 
result of using JIS-SF590A steel, yoke modification 3 has 
produced a reduction in shear stress of 12.97 % and a 
reduction in von Mises stress of 35.33 % from the original 
yoke. This is the most efficient design of yoke and also this 
modified yoke form provides a wider elevation angle and is 
easier to manufacture. 
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ref. 

This study aims to investigate the impact of lightning masts 
placement on underground cables within high voltage 
substations. While the subject of lightning discharges near 
to underground cables has been covered with open cable 
runs and wind farms in many papers, this study focuses on 
lightning events within high voltage substations 
considering the associated effective zones, which were not 
covered in the available literature. Substations built within 
areas prone to high lightning activity experience frequent 
discharges that cause the potential rise of the earthing 
system into hundreds of kilovolts. The potentials 
propagating within the soil and the earthing grid affect 
underground cables jackets terminated within the 

substation. The numerical analysis of the problem is carried 
out using Current Distribution, Electromagnetic fields, 
Grounding and Soil structure analysis (CDEGS) software 
engine for different configurations of lightning mast 
placements with varied separation, electrode placement 
and length, soil resistivity, and lightning current. Study 
findings indicate that provision of lightning masts/down 
conductors as far as possible or at least twice the effective 
zone radius from cable termination/route electrodes 
ensures relatively lower stress voltages. Electrodes with 
effective zone radius length placed as close as possible to 
lightning masts further reduce the attainable jacket stress 
voltages. 

(Author) 
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Journal of Mechatronics, Electrical Power, and Vehicular 
Technology, 2022, vol. 13, no. 2, p. 201-213, 9 ill, 3 tab, 100 
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Degradation of components and system failure within the 
microgrid system is deteriorating the performance of 
electrification. The aim of this study is to discuss the 
relationship and connections between issues resulting from 
degradation and deterioration in the microgrid system, in 
addition to introducing the prominent impacts which may 
eventually lead to the premature termination of the 
microgrid system. This study explored the microgrid 
degradation and deterioration issues within four microgrid 
sections: generation section, storage section, transmission 
section, and distribution section. Subsequently, this study 
analyzes, derives, and classifies all emerging issues into 
four types of prominent impacts. The degradation and 
deterioration invoked many component performance 
issues into four main damaging outcomes, namely (i) 
deteriorated transmission line yielded issues regarding 
expected energy not achieved; (ii) energy deficit and 
unpredicted blackout come after the depth of discharge 
(DOD) reduction and invoke a loss of power supply; (iii) a 
shorter battery life cycle, shorter transformer lifespan, and 
decreased DG lifetime concluded as a shorter microgrid life 
expectancy; and (iv) rapid microgrid broke down and the 
crash of the key component inadvertently fastened the 
time to failure and gave rise to the early failure of a 
microgrid system. It is envisaged that the discussion in this 
study can provide useful mapped information for the 
researcher, stakeholder, operator, and other parties for 
thoroughly addressing various degradation and 
deterioration issues and anticipating the early termination 
of the microgrid system. 

(Author) 
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The availability of electrical energy is an important issue. 
Along with the growth of the human population, electrical 
energy also increases. This study addresses problems in the 
operation of the electric power system. One of the 
problems that occur is the power imbalance due to scale 
growth between demand and generation. Alternative 
countermeasures that can be done are to prepare for the 
possibility that will occur in the future or what we are 
familiar with forecasting. Forecasting using the multiple 
linear regression method with this research variable 
assumes the household sector, business, industry, and 
public sectors, and is considered by the influence of 
population, gross regional domestic product, and District 
Minimum Wage. In forecasting, it is necessary to evaluate 
the accuracy using mean absolute percentage error (MAPE). 
MAPE evaluation results show a value of 0.142 % in the 
household sector, 0.085 % in the business sector, 1.983 % in 
the industrial sector, and 0.131 % in the total customer 
sector. 
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Abstract 

There is a chance of leakage in the plumbing caused by water pressure in the pipes, improper installation of pipe 
connections, or external influences, such as earthquakes. Plumbing leakage that is detected too late can cause damage to other 
systems. It is necessary to have a plumbing leakage detection system to detect a leak in the plumbing. Therefore, in this 
research, a plumbing leakage detection system is designed with a water level detector (WLD) controlled by a programmable 
logic controller (PLC) type Omron CPM2A. The method used in this research is designing the optimal model form of the system, 
which is distinguished by designing hardware and software, testing the devices, such as power supply, WLD, and channel relay 
module (CRM), and making conclusions. From the results of this research, it was found that the system works well in detecting 
leakage of plumbing, as indicated by all transistors' ability to work well where the electrodes (E1 and E2) are connected by 
water. The transistor in the WLD module will work as a switch or transistor in the saturation position. In this research, it can be 
seen that even though there is a leakage from the relay contacts of 1.8 VDC, it is still considered in a safe condition because to 
provide a trigger to the 3B3D Module, a minimum of 12 VDC is required. In addition, when the relay is not working or off, the 
measurement at the normally closed (NC) terminal is 12 VDC. 

Copyright ©2022 National Research and Innovation Agency. This is an open access article under the CC BY-NC-SA license 
(https://creativecommons.org/licenses/by-nc-sa/4.0/). 

Keywords: channel relay module (CRM); leakage detection; programmable logic controller (PLC); water level detector (WLD). 

 
 

I. Introduction 

Plumbing leakage is a problem because 
whenever there is a leakage somewhere, it cannot be 
found at an early stage and can become a big 
problem, leading to water wastage  [1]. The basic 
principle of leakage detection is the loss of pressure 
on one of the sensors at a fast rate. The use of the 
pressure transmitter sensor changes it from a sensor 
to a signal that can be decoded by the controller  [2]. 
The liquid level (as in, e.g., water level) is the height 
associated with the liquid-free surface, especially 
when it is the topmost surface. It may be measured 
with a level sensor  [3]. The water level control is a 
tool that can make it easier to identify the water 

level in the water reservoir  [4]. The automatic water 
level controller minimizes the need for manual 
switching and human interference. The machine 
helps to detect the level of water or any liquid  [5]. 
Water flow sensors detect a different value during 
water leakage occurred  [6]. The sensor module 
collects the relevant data to decide whether the 
applications to be monitored are working effectively 
under certain threshold values  [7]. 

The water leakage detection system can be 
deployed in the already existing plumbing with flow 
rate sensors attached to the path of the water 
flow  [8]. Constant leakages through pipes in walls 
lead to water seepage, which may damage the 
structural components of the building  [9]. The 
control of all equipment has been performed 
through the use of computers. Most equipment uses 
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programmable logic controller (PLC) to connect with 
computers to monitor each load and electricity-
consuming devices  [10]. 

The PLC constitutes one of the main architectures 
of manufacturing system control and is programmed 
with standardized languages  [11]. By integrating 
motion control into the PLC, the control system was 
greatly simplified because simple motion control can 
be realized by the PLC without a special motion 
controller  [12]. PLC is time-driven with time stamps 
defined by the input/output (I/O) scanning and does 
not receive/emit events but logic variables. Hence, 
the input and output events must be defined from 
combinations of variables  [13]. 

PLC plays a significant role in automatic control 
systems. A ladder diagram is the most widely used 
programming language for PLC, which is transparent 
and intuitive since the variables are represented as 
graphical symbols and each instruction is 
graphical  [14]. PLC projects commonly use five 
programming languages including two textual 
languages, i.e., structured text (ST) and instruction 
list (IL), and three graphical languages, i.e., function 
block diagram (FBD), ladder diagram (LD), and 
sequential function chart (SFC)  [15]. PLC application 
program development is becoming crucial due to the 
growing complexity of control problems associated 
with the demand for high-quality solutions  [16]. 

The sensor and actuator signal data are collected 
from the PLC memory through a single 
communication channel (as collecting data from the 
actual sensors and actuators is extremely costly); 
and only a fraction of those signals can be accessed 
at a given time  [17]. The essential role of PLC is to 
interact with sensors and actuators  [18]. PLCs are 
providing the bridge between the cyber and physical 
worlds by controlling devices such as valves, pumps, 

and motors in response to operator input or their 
preprogrammed control logic  [19]. Input-output 
specification of the PLC-based function block for 
considered control law has to be compatible with 
the specification of the presented "Identification 
Block"  [20]. The goal of PLC data collection is to 
record both the input and output values whenever 
there is a change in any of the I/O values  [21]. 

The ladder logic programming language requires 
the programmer to create diagrams of input and 
output relays to depict the order and circumstances 
in which connected devices are toggled and act  [22]. 
Ladder logic is one of the most used programming 
languages to feed instructions into the PLC  [23]. The 
PLC control logic process deals with the input signals 
before producing output to regulate the connection 
and disconnection of the liner circuit  [24]. 

Therefore, in this research, a plumbing leakage 
detection system controlled by the PLC type Omron 
CPM2A was designed. In order to determine the 
location of leakage more precisely, it inserts the 
detector on the building's water line shaft or at a 
probable leak. This research is focused on measuring 
and analyzing the stability of the power supply and 
measuring the performance of the water level 
detector (WLD) in the plumbing leakage detection 
system controlled by the PLC type Omron CPM2A. 

II. Materials and Methods 

The flowchart of this research methodology that 
describes the steps carried out in this research is 
shown in Figure 1. The steps carried out in this 
research are 
• Design; distinguished by designing hardware, 

which includes making the design of the device 
to be made, determining the components and 
dimensions of the device to be made, and 
designing software, which includes making 
ladder diagrams on the CX Programmer which 
the PLC is then programmed with.  

• Testing; measures the hardware and software 
that has been made.  

• Analysis; analysing the tests carried out on the 
system with measurements of the power 
supply output, electronic circuits on the WLD, 
and the channel relay module (CRM).  

• Conclusion; making a distinguish conclusion 
from research data that has been previously 
analysed. 

A. Designing the overall model system 

A control unit usually consists of three steps: 
input, computing, and output, and each task is 
executed cyclically. In the input step, the control 
unit reads the values of the sensors. In the 
computing step, the control unit performs some 
computations such as numerical calculations and 
conditional judgment, etc. In the output steps, the 
control unit modifies the values of the variables that 
are mapped to some output points or control 
actuators to conduct certain mechanical actions by 
providing output signals to driver devices  [25].  

Figure 1. Research methodology flowchart 
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Controllers are generated for random systems with 
different values of the prediction horizon, the system 
delay, and the dimensions of the state, control input, 
and system output. The controller is programmed on 
the PLC  [26]. 

The design of the plumbing leakage detection 
system controlled by the PLC type Omron CPM2A 
can be seen in Figure 2. In Figure 2, the designed 
system is divided into six parts, namely the input 
process using a WLD as a water level detector, which 
then activates the CRM as a direct bit information 
provider to the PLC type Omron CPM2A to be 
processed. The results of data processing are 
displayed by the Omron NB7-TW00B human-
machine interface (HMI). In addition, the power 
supply serves to supply power to the system via the 
PLC type Omron CPM2A. 

B. Designing the water level detector 

The WLD as shown in Figure 3 is made with 
electronic components including a single pole solid 
relay 12 VDC as a relay that will activate dry contact 
normally open (NO)/normally closed (NC), diode 
1N4001/4002 as polarity reverse current protection 
in the relay coil, transistor BD441/D400 NPN as a 
function switching, resistors, and capacitors. The 
WLD will work when there is induction in positive 
and negative polarities. The voltage source used is 12 
VDC. 

Two copper rods will act as electrodes when 
immersed in water. The existence of a resistance 
value of the two copper rods causes the transistor to 
work to open the channel from the collector to the 
emitter and activate the 12 VDC relay coil. The dry 
contact of the relay is used to provide logic 1 as a 
trigger for the 3B3D Module. 

The WLD as shown in Figure 4 requires a standby 
voltage of 12 VDC which is connected to the (+) and 
(-) terminals, the voltage polarity must match. At 
terminals E1 and E2, a cable connection is installed 
to the electrode stick/copper rod as a water level 
detector. At the NO terminal when the system is 
working or the WLD detects water, the terminal will 
issue 12 VDC which will be used as a trigger, and 
during normal standby, the NO standby terminal is 
at 0 VDC. 

In this research, 10 WLDs are placed on each 
floor, and the distance between each WLD is 2.5 
meters. All WLDs on each floor work to detect water 
pipe leakage by detecting waterlogging on each floor. 

C. Designing the channel relay module 

The circuit of CRM can be seen in Figure 5. In the 
CRM, there is a 3B3D Module as a digital timer that 
can be set from 0–999 minutes and there are 4 timer 
options, namely delay off, delay on, delay on and off, 
and consistent delays on and off. In designing the 
plumbing leakage detection system, the 3B3D 
Module is used to adjust the pulse signal. The COM 
terminal is the trigger input to activate this module, 
which is controlled by WLD as shown in Table 1. 

D. Designing PLC type Omron CPM2A as controller 

PLC used in this system is PLC type Omron 
CPM2A which has the specifications shown in 
Table 2. The PLC requires a voltage source of 
220 VAC, for the COM terminal and input it uses 
24 VDC which comes from the PLC's internal voltage 
source. 

The software used to create the Ladder Diagram 
is CX Programmer version 9.5 and the type of PLC 
selected when programming the CX Programmer is 
PLC type Omron CPM2A. In the ladder diagram of the 
input detector section as shown in Figure 6 and 

3  

Figure 3. Electronic circuit of WLD 

 

Figure 2. Block diagram of system design 
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Figure 7, the bit information that enters both logics 0 
and 1 at addresses 0.00 to 0.07 is a binary value that 
will be converted to hexadecimal with the BCD (24) 
instruction on Data Memory 0 (DM0). Then the 
incoming bits for addresses 0.00 to 0.07 can be 
ascertained apart from binary with a value of 0, a 
value above 1 then logic 1 will activate LR9.04 which 
is used as a relay bit to activate the T0003 timer, 
where this timer functions as a time lag whether the 
WLD is in the area is a true alarm. 

The ladder diagram was created as initials of data 
representing decimal constant values into initials in 
the Data Memory (DM), the instructions used is the 

MOV instruction (21), the value used is #1 to #255 
then initialized to DM1 to DM255 which also 
represents Detector 1 to Detector 255. The P_On 
instruction is used because the command 
instructions in this initial data section must always 
be active or always on the flag as shown in Figure 8 
and Figure 9. 

To activate the alarm there is only one option, 
namely when the LR9.04 alarm occurs. On the bell 
LR9.04 when a logic 1 will activate the 10.00 output, 
which is the bell output, LR9.02 is used to activate 
LR.9.03 which will activate T0001, i.e., the timer to 
pause the alarm time, thereby causing the alarm to 

 
Figure 4. Water level detector 

 
Figure 5. Channel relay module 
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be deactivated. If T0001 is reactivated then the 10.00 
outputs will be active again or the bell will ring. 
When the alarm is in progress and the bell is 
deactivated, if a new alarm is entered, the bell can be 
reactivated because LR9.04 is the main input. For 

strobe LR9.04 will activate output 10.01 which is the 
strobe output address on the PLC, output 10.01 will 
be off if input 1.01 is a logic reset address 1. During 
the alarm, the strobe will remain active can be seen 
in Figure 10. 

III. Results and Discussions 

Testing the device is carried out to determine the 
performance of each component used. This test is 
expected to get good results where all components 
of the plumbing leakage detection system work. 

When the start button (channel 1.00) is pressed 
on the main menu on the HMI screen, the system is 
completely disabled in monitoring status. While a 
waterlogging on one floor has crossed the water 
level limit of 30 mm, the detection rod connected to 
the water causes a resistance value in the WLD 
circuit which then puts the transistor in the 

Table 1. 
CRM addressing 

No. 
CRM 

Address 
Relay Logic 

1. Relay 1 1 0.00 

0 

2. Relay 2 1 0.01 

0 

3. Relay 3 1 0.02 

0 

4 Relay 4 1 0.03 

0 

5 Relay 5 1 0.04 

0 

6 Relay 6 1 0.05 

0 

7 Relay 7 1 0.06 

0 

8 Relay 8 1 0.07 

0 
 

Table 2. 
Specification of PLC type Omron CPM2A 

Specification Number 

I/O 40 

Input 24 DC 

Output 16 relays 

Power 100-240 VAC 
 

 
Figure 6. Ladder diagram 1 of detector input 
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saturation position. This causes the current from the 
collector of the transistor to flow to the emitter so 
that the relay coil gets a voltage of 12 VDC and the 
relay works. Furthermore, the NO terminal on the 
WLD gives an output of +12 VDC so that it triggers 
the CRM. The design of this plumbing leakage 
detection system uses 10 WLDs with addresses 1 to 
10. 

Active relays on the CRM will send bits to the PLC 
input group, namely addresses 0.00 to 0.07 (8 bits). 
The 8-bit signal from the sensor circuit to the PLC is 

initialized with DM0 and will be compared with 
DM1 to DM255 which is the initial decimal address 1 
to 255. If DM0 is the same as data memory 1 to 255 
then the alarm will be active on the screen 
monitoring status of the WLD with the output 
address used for alarm status is IR20.00 to IR35.14. 
The new alarm will still be displayed on the HMI 
screen, even though the alarm on the other WLD is 
still in alarm status. While the alarm is active, the 
PLC activates the bell output (10.00) and strobe 
(10.01). 

 

Figure 7. Ladder diagram 2 of detector input 

 
Figure 8. Ladder diagram 1 of initial data 
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A. Power supply measurement 

When a 220 VAC power supply which is the main 
power source is supplied to the system by activating 
a single-phase miniature circuit breaker (MCB) 
which supplies a 220 VAC voltage source to the 

power supply, the system works normally. By 
measuring three types of power supplies that have 
three types of power supplies, 12 VDC, 24 VDC, and 5 
VDC which makes the PLC ON and connected to the 
CRM. 

 
Figure 9. Ladder diagram 2 of initial data  

 
Figure 10. Ladder diagram of alarm  
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In the initial observations, all components after 
the 220 VAC power supply provided could work well 
or normally. Measurement of the voltage issued by 
the power supply is carried out when the system is 
working (ON) and not working (OFF). 

From the results of the power supply 
measurements in Table 3, it can be analyzed that the 
output voltage when there is a load (the system is 
working) decreases by 0.15 to 0.2 VDC when 
compared to the output voltage when there is no 
load (the system is not working). This decrease is 
still within the safe tolerance value of the supply 
voltage of the components. All power supplies work 
well because the measurement results in no-load 
values of 24.2 VDC, 12.1 VDC, and 5 VDC which 
indicate the output voltage according to the 
specifications of the power supply. 

B. Water level detector measurement 

From Table 4, the results of the transistor work 
measurements can be analyzed. When the 
electrodes (E1 and E2) are connected by water, the 
transistor in the WLD module will work as a switch 
or transistor in saturation position. At saturation, the 
average collector current (𝐼𝑐) is 1.73 mA and the base 
current (𝐼𝑏) is 117.8 mA while the 𝑉𝑐𝑐  voltage is 205 
mV. In this position, the relay on the WLD will work 
because the relay coil gets a voltage of 12 VDC. 
When E1 and E2 is disconnected or not connected, 
the transistor will be cutoff, i.e., the transistor acts as 

a switch in the open position. In the cutoff position, 
it can be seen that 𝑉𝑐𝑐  has a value of 12 VDC, 𝐼𝑐 has a 
value of 0 mA and 𝐼𝑏 has a value of 0 mA. In this 
position, the relay in the WLD will be off because the 
relay coil does not get a voltage or 0 VDC. 

All transistors can work well because from the 
measurement results obtained values when 
saturation 𝑉𝑐𝑐  has a value of 0.203 to 0.207 VDC, Ic 
has a value of 116 to 118 mA, and 𝐼𝑏 has a value of 
1.73 mA and when cut off 𝑉𝑐𝑐  has a value of 12 VDC, 
𝐼𝑐 has a value of 0 mA, and 𝐼𝑏 has a value of 0 mA 
which shows the transistor is working properly. 

From the measurement results of the CRM in 
Table 5, it can be analyzed that the relay coil 
measures 11.8 to 12 VDC. When the relay does not 
work, the measurement of the relay coil results in 0 
VDC, and the breakdown voltage at the NO terminal 
which should be in the open position is 1.8 VDC. 

Even though there is a leakage from the relay 
contacts of 1.8 VDC, it is still considered in a safe 
condition because to provide a trigger to the 3B3D 
Module with a minimum of 12 VDC. When the relay 
is not working or off, the measurement at the NC 
terminal is 12 VDC. 

All relays on the CRM are functioning well 
because from the measurement results, the coil 
input value is 11.8 to 12 VDC and when the coil does 
not get a voltage input, the relay will turn off which 
indicates it is in accordance with the relay 
specifications. 

Table 3. 
Measurement results of power supply voltage performance  

Measurement 𝑽𝒊𝒊𝒊𝒊𝒊 (V) 
𝑽𝒐𝒐𝒐𝒐𝒐𝒐 (V) 

Function 
No-load (OFF) Under load (ON) 

Melan Well LRS-75-24 220 24.2 24 HMI, AVR 

Yamasaki 220 12.1 11.8 WLD 

ETA-SEI SVM05SC24 24 5.2 5 CRM 
 

Table 4. 
Measurement results of transistor performance in WLD circuit  

WLD Condition of E1 and E2 Tr 𝑽𝒄𝒄 (V) 𝑰𝒄 (mA) 𝑰𝒃 (mA) 

1 Connected 
Q1 

0.205 117.5 1.73 

Disconnected 12 0 0 

2 Connected 
Q2 

0.204 116.8 1.73 

Disconnected 12 0 0 

3 Connected 
Q3 

0.206 117.8 1.73 

Disconnected 12 0 0 

4 Connected 
Q4 

0.205 117.8 1.73 

Disconnected 12 0 0 

5 Connected 
Q5 

0.203 116.8 1.73 

Disconnected 12 0 0 

6 Connected 
Q6 

0.205 117.6 1.73 

Disconnected 12 0 0 

7 Connected 
Q7 

0.206 117.8 1.73 

Disconnected 12 0 0 

8 Connected 
Q8 

0.205 117.8 1.73 

Disconnected 12 0 0 

9 Connected 
Q9 

0.203 117.8 1.73 

Disconnected 12 0 0 

10 Connected 
Q10 

0.206 118.8 1.73 

Disconnected 12 0 0 
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IV. Conclusion 

This research resulted in the conclusion that all 
power supplies work well because the measurement 
results in no-load values of 24.2 VDC, 12.1 VDC, and 
5 VDC which indicate the output voltage according 
to the specifications of the power supply; all 
transistors can work well because from the 
measurement results obtained values when 
saturation 𝑉𝑐𝑐  has a value of 0.203 to 0.207 VDC, 𝐼𝑐 
has a value of 116 to 118 mA, and 𝐼𝑏 has a value of 
1.73 mA and when cut off 𝑉𝑐𝑐  has a value of 12 VDC, 
𝐼𝑐 has a value of 0 mA, and 𝐼𝑏 has a value of 0 mA 
which shows the transistor is working properly, and 
all relays on the CRM are functioning well because 
from the measurement results, the coil input value is 
11.8 to 12 VDC and when the coil does not get a 
voltage input, the relay will turn off which indicates 
it is in accordance with the relay specifications. In 
this research, it can be seen that even though there 
is a leakage from the relay contacts of 1.8 VDC, it is 
still considered in a safe condition because to 
provide a trigger to the 3B3D Module, a minimum of 
12 VDC is required. In addition, when the relay is not 
working or off, the measurement at the NC terminal 
is 12 VDC. 
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agreed to co-publication. Relevant previous work and publications, both by other researchers and the 
authors’ own, should be properly acknowledged and referenced. The primary literature should be cited 
where possible. Original wording taken directly from publications by other researchers should appear in 
quotation marks with the appropriate citations. 

3. Multiple, Redundant, or Concurrent Publications: Author should not in general submit the same 
manuscript to more than one journal concurrently. It is also expected that the author will not publish 
redundant manuscripts or manuscripts describing same research in more than one journal. Submitting the 
same manuscript to more than one journal concurrently constitutes unethical publishing behavior and is 
unacceptable. Multiple publications arising from a single research project should be clearly identified as 
such and the primary publication should be referenced 

4. Acknowledgement of Sources: Authors should acknowledge all sources of data used in the research and 
cite publications that have been influential in influential in determining the nature of the reported work. 
Proper acknowledgment of the work of others must always be given.  

5. Authorship of the Paper: The authorship of research publications should accurately reflect individuals’ 
contributions to the work and its reporting. Authorship should be limited to those who have made a 
significant contribution to conception, design, execution or interpretation of the reported study. Others 
who have made significant contribution must be listed as co-authors. In cases where major contributors are 
listed as authors while those who made less substantial, or purely technical, contributions to the research 
or to the publication are listed in an acknowledgement section. Authors also ensure that all the authors 
have seen and agreed to the submitted version of the manuscript and their inclusion of names as co-authors. 

6. Disclosure and Conflicts of Interest: All authors should clearly disclose in their manuscript any financial 
or other substantive conflict of interest that might be construed to influence the results or interpretation of 
their manuscript. All sources of financial support for the project should be disclosed. 

7. Fundamental Errors in Published Works: If the author discovers a significant error or inaccuracy in the 
submitted manuscript, then the author should promptly notify the journal editor or publisher and 
cooperate with the editor to retract or correct the paper. 

8. Hazards and Human or Animal Subjects: The author should clearly identify in the manuscript if the work 
involves chemicals, procedures or equipment that have any unusual hazards inherent in their use. 

 
DUTIES OF EDITOR 
1. Publication Decisions: Based on the review report of the editorial board, the editor can accept, reject, or 

request modifications to the manuscript. The validation of the work in question and its importance to 
researchers and readers must always drive such decisions. The editors may be guided by the policies of the 
journal's editorial board and constrained by such legal requirements as shall then be in force regarding libel, 
copyright infringement and plagiarism. The editors may confer with other editors or reviewers in making 
this decision. Editors have to take responsibility for everything they publish and should have procedures 
and policies in place to ensure the quality of the material they publish and maintain the integrity of the 
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2. Review of Manuscripts: Editor must ensure that each manuscript is initially evaluated by the editor for 
originality. The editor should organize and use peer review fairly and wisely. Editors should explain their 
peer review processes in the information for authors and also indicate which parts of the journal are peer 
reviewed. Editor should use appropriate peer reviewers for papers that are considered for publication by 
selecting people with sufficient expertise and avoiding those with conflicts of interest.  

3. Fair Play: The editor must ensure that each manuscript received by the Journal is reviewed for its 
intellectual content without regard to sex, gender, race, religion, citizenship, etc. of the authors. An 
important part of the responsibility to make fair and unbiased decisions is the upholding of the principle of 
editorial independence and integrity. Editors are in a powerful position by making decisions on publications, 
which makes it very important that this process is as fair and unbiased as possible. 

4. Confidentiality: The editor must ensure that information regarding manuscripts submitted by the authors 
is kept confidential. Editors should critically assess any potential breaches of data protection and patient 
confidentiality. This includes requiring properly informed consent for the actual research presented, 
consent for publication where applicable. 

5. Disclosure and Conflicts of Interest: The editor of the Journal will not use unpublished materials disclosed 
in a submitted manuscript for his own research without written consent of the author. Editors should not 
be involved in decisions about papers in which they have a conflict of interest 

 
DUTIES OF REVIEWERS 
1. Confidentiality: Information regarding manuscripts submitted by authors should be kept confidential and 

be treated as privileged information. They must not be shown to or discussed with others except as 
authorized by the editor. 

2. Acknowledgement of Sources: Manuscript reviewers must ensure that authors have acknowledged all 
sources of data used in the research. Reviewers should identify relevant published work that has not been 
cited by the authors. Any statement that an observation, derivation, or argument had been previously 
reported should be accompanied by the relevant citation. The reviewers should notify the journal 
immediately if they come across any irregularities, have concerns about ethical aspects of the work, are 
aware of substantial similarity between the manuscript and a concurrent submission to another journal or a 
published article, or suspect that misconduct may have occurred during either the research or the writing 
and submission of the manuscript; reviewers should, however, keep their concerns confidential and not 
personally investigate further unless the journal asks for further information or advice. 

3. Standards of Objectivity: Review of submitted manuscripts must be done objectively and the reviewers 
should express their views clearly with supporting arguments. The reviewers should follow journals’ 
instructions on the specific feedback that is required of them and, unless there are good reasons not to. The 
reviewers should be constructive in their reviews and provide feedback that will help the authors to 
improve their manuscript. The reviewer should make clear which suggested additional investigations are 
essential to support claims made in the manuscript under consideration and which will just strengthen or 
extend the work 

4. Disclosure and Conflict of Interest: Privileged information or ideas obtained through peer review must be 
kept confidential and not used for personal advantage. Reviewers should not consider manuscripts in which 
they have conflicts of interest resulting from competitive, collaborative, or other relationships or 
connections with any of the authors, companies, or institutions connected to the papers. In the case of 
double-blind review, if they suspect the identity of the author(s) notify the journal if this knowledge raises 
any potential conflict of interest. 
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a manuscript if they are fairly confident, they can return a review within the proposed or mutually agreed 
time-frame, informing the journal promptly if they require an extension. In the event that a reviewer feels 
it is not possible for him/her to complete review of manuscript within stipulated time then this information 
must be communicated to the editor, so that the manuscript could be sent to another reviewer. 
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PREPARING THE MANUSCRIPT 
 

FORMATTING REQUIREMENTS  
Please use the author submission template available online at MEV Journal website. To use the template, 

kindly ‘Save As’ the MS Word file to your document, then copy and paste your document. To copy and paste the 
text into the template, please use ‘Special Paste’ and choose ‘Unformatted Text’. Papers not prepared in 
accordance with author guidelines and manuscripts with number of mistakes will have to be pre-rejected by 
Editor. 

Download the ‘Author Submission Template’ DOCX 
http://www.mev.lipi.go.id/mevfiles/MEV_author_submission_template_17.1.docx 
If your article includes any Videos and/or other Supplementary material, this should be included in your 

supplementary file at initial submission for peer review purposes. 

Word Processing Software 
The manuscript should contain at least 2.000 words and should not exceed 25 pages including embedded 

figures and tables, contain no appendix, and the file should be in Microsoft Office (.doc/.docx) or Open Office 
(.odt) format. The paper should be prepared in A4 paper (210 mm x 297 mm) using 25 mm for left margin and 2 
mm for the top, bottom, and right margin. No need to alter page number in this template as the page number 
will be reordered at preprinting process. The whole manuscript body should be in one column, using font type 
Times New Roman (TNR), font size 12, first line indent 5 mm, and 1.5 line spacing.  

Please make sure that you use as much as possible normal fonts in your documents. Special fonts, such as 
fonts used in the Far East (Japanese, Chinese, Korean, etc.) may cause problems during processing. To avoid 
unnecessary errors, you are strongly advised to use the ‘spellchecker’ function of MS Word. 

Section Headings 
Divide your article into clearly defined and numbered sections. The abstract is not included in section 

numbering. Use this numbering also for internal cross-referencing: do not just refer to 'the text'. Any subsection 
may be given a brief heading. Each heading should appear on its own separate line. 

Heading should be made in four levels. Level five cannot be accepted. 
• Heading Level 1; Heading 1 should be written in title case, left aligned, bold, 14 TNR, and Roman numbered 

followed by a dot. 
• Heading Level 2; Heading 2 should be written title case, left aligned, bold, 12 TNR, Capital Arabic numbered 

followed by a dot. 
• Heading Level 3; Heading 3 should be written title case, left aligned, italic, 12 TNR, numbered by Arabic 

number followed by closed bracket  
• Heading level 4; Heading 4 is not recommended, however, it could still be accepted with the format of 

sentence case, left indent 5 mm, hanging indent 5 mm, italic, 12 TNR, numbered by small cap followed by a 
closed bracket. 

• Heading Level 5; Heading Level 5 cannot be accepted in the manuscript. 
 

ARTICLE STRUCTURE 
The manuscript should begin with title, abstract, and keyword(s) followed by the main text. The main text 

should consist of at least IMRaD structure, except for the review article: Introduction, Method/Material, Result 
and Discussion, and Conclusion; followed by acknowledgement and References. 

Introduction  
State the objectives of the work and provide an adequate background, state of the art, and should be avoiding 

a detailed literature survey or a summary of the results. Explain how you addressed the problem and clearly 
state the aims of your study. 

Material and methods  
Provide sufficient details to allow the work to be reproduced by an independent researcher. Methods that are 

already published should be summarized and indicated by a reference. If quoting directly from a previously 
published method, use quotation marks and also cite the source. Any modifications to existing methods should 
also be described. A Theory section (if necessarily added) should extend, not repeat, the background to the article 
already dealt with in the Introduction and lays the foundation for further work. A Calculation section represents 
a practical development from a theoretical basis. 

Results and discussion  
Results should be clear and concise. Discussion should explore the significance of the results of the work, not 

repeat them. Avoid extensive citations and discussion of published literature. The following components should 
be covered in the discussion section: How do your results relate to the original question or objectives outlined in 
the Introduction section (what)? Do you provide interpretation scientifically for each of your results or findings 
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presented (why)? Are your results consistent with what other investigators have reported (what else)? Or are 
there any differences? 

Conclusions  
The main conclusions of the study may be presented in a short Conclusions section, which may stand alone or 

form a subsection of a Discussion or Results and Discussion section. The conclusion section should lead the 
reader to the important matter of the paper. Suggestion or recommendation related to further research can also 
be added but not to confuse the research with an uncompleted work. 

Acknowledgements  
Collate acknowledgements in a separate section at the end of the article before the references and do not, 

therefore, include them on the title page, as a footnote to the title or otherwise. List here those individuals who 
provided help during the research (e.g., providing language help, writing assistance or proof reading the article, 
etc.). 

Appendices  
It is not recommended to use appendices in MEV Journal submission. 
 

ESSENTIAL TITLE PAGE INFORMATION  

Title 
The title of the manuscript should be concise and informative, less than 15 words, title case, centered, bold. 

Titles are often used in information-retrieval systems. The title should be accurate, unambiguous, specific, and 
completely identify the main issue of the paper. Avoid abbreviations and formulae where possible. 

Author names and affiliations 
Author names should not contain academic title, official rank, or professional position. Please clearly indicate 

the given name(s) and last/family name(s) -full name if possible- of each author and check that all names are 
accurately spelled. Present the authors' affiliation addresses (where the actual work was done) below the names. 
Write clear affiliation of all Authors. Affiliation includes name of department/unit, (faculty), the name of 
university/institution, complete postal address, and country. All contributing author should be shown in 
contribution order. 

Corresponding author 
Clearly indicate the corresponding author clearly for handling all stages of pre-publication, refereeing, and 

post-publication. This responsibility includes answering any future queries about Methodology and Materials. 
Ensure that the e-mail address is given and that contact details are kept up to date by the corresponding author. 

Present/permanent address 
If an author has moved since the work described in the article was done, or was visiting at the time, a 'Present 

address' (or 'Permanent address') may be indicated as a footnote to that author's name. The address at which the 
author actually did the work must be retained as the main, affiliation address. Superscript Arabic numerals are 
used for such footnotes. 

 

ABSTRACT AND KEYWORDS 

Abstract 
Abstract should be concise and factual, contains neither pictures nor tables, and should not exceed 250 words. 

The abstract should state briefly the purpose of the research, reserch methods, the principal results, and major 
conclusions. An abstract is often presented separately from the article, so it must be able to stand alone. For this 
reason, References should be avoided, but if essential, then cite the author(s) and year(s). Also, non-standard or 
uncommon abbreviations should be avoided, but if essential they must be defined at their first mention in the 
abstract itself. 

Graphical abstract  
A graphical abstract is optional. Its use is encouraged as it draws more attention to the online article. The 

graphical abstract should summarize the contents of the article in a concise, pictorial form designed to capture 
the attention of a wide readership. Graphical abstracts should be submitted as a supplementary file in the online 
submission system. Image size: Please provide an image with a minimum of 531 × 1328 pixels (h × w) or 
proportionally more. The image should be readable at a size of 5 × 13 cm using a regular screen resolution of 96 
dpi. Preferred file types: TIFF, EPS, PDF or MS Office files. You can view Example Graphical Abstracts on our 
information site. 

Keywords  
The keywords should be avoiding general and plural terms and multiple concepts. Be sparing with 

abbreviations: only abbreviations firmly established in the field may be eligible. These keywords will be used for 
indexing purposes. 
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INSTRUMENTS 

Abbreviations, Acronyms, and Units 
Define abbreviations and acronyms at the first time they are used in the text, even after they have been 

defined in the abstract. Abbreviations such as IEEE, SI, MKS, CGS, sc, dc, and rms do not have to be defined. Do 
not use abbreviations in the title or heads unless they are unavoidable. Use either SI (MKS) or CGS as primary 
units. (SI units are encouraged.) English units may be used as secondary units (in parentheses). An exception 
would be the use of English units as identifiers in trade, such as “3.5-inch disk drive.”Avoid combining SI and 
CGS units, such as current in amperes and magnetic field in oersteds. This often leads to confusion because 
equations do not balance dimensionally. If you must use mixed units, clearly state the units for each quantity 
that you use in an equation. 

Do not mix complete spellings and abbreviations of units: “Wb/m2” or “webers per square meter,” not 
“webers/m2.” Spell units when they appear in text: “...a few henries,” not “...a few H.” Use a zero before decimal 
points: “0.25,” not “.25.” Use “cm3,” not “cc”. 

Math formulae  
Mathematical equation should be clearly written, numbered orderly, and should be an editable text prepared 

using MS Equation Editor (not in image format) and should also be separated from the surrounding text. Be sure 
that the symbols in your equation have been defined before or immediately following the equation. Use “(1),” 
not “Eq. (1)” or “equation (1),” except at the beginning of a sentence: “Equation (1) is ...”. Italicize Roman 
symbols for quantities and variables, but not Greek symbols. Use a long dash rather than a hyphen for a minus 
sign. 

Header-footer and hyperlink 
Header and footer including page number must not be used. All hypertext links and section bookmarks will 

be removed from papers. If you need to refer to an Internet email address or URL in your paper, you must type 
out the address or URL fully in Regular font. 

Footnotes  
Footnotes should be avoided if possible. Necessary footnotes should be denoted in the text by consecutive 

superscript letters. The footnotes should be typed at the foot of the page in which they are mentioned, and 
separated from the main text by a short line extending at the foot of the column.   

 

FIGURE AND TABLE 
Figure should be in grayscale, and if it made in color, it should be readable (if it later printed in grayscale). A 

caption should be sequentially numbered with Arabic numerals and comprise a brief title (not on the figure 
itself) and a description of the illustration. Keep text in the illustrations themselves to a minimum but explain all 
symbols and abbreviations used. The lettering on the artwork should be clearly readable and in a proportional 
measure and should have a finished, printed size of 8 pt for normal text and no smaller than 6 pt for subscript 
and superscript characters. Use words rather than symbols or abbreviations when writing Figure axis labels to 
avoid confusing the reader. As an example, write the quantity “Magnetization,” or “Magnetization, M,” not just 
“M.” If including units in the label, present them within parentheses. Do not label axes only with units. In the 
example, write “Magnetization (A/m)” or “Magnetization (A ( m(1),” not just “A/m.” Do not label axes with a 
ratio of quantities and units. For example, write “Temperature (K),” not “Temperature/K.” 

Figures should have a brief description in the main body of the manuscript. Insert figures and tables after 
they are cited in the text. For layouting purpose, please provide high resolution figure (≥300dpi) in .tif/.jpg/.jpeg. 
Low-quality scans are not acceptable. Figures and tables should be embedded and not supplied separately. 
Moreover, kindly avoid mentioning the position of figure/table e.g. “figure below” or “table as follow” because 
the position will be rearranged in layouting process. DO NOT put boxes around your figures to enclose them. 

We suggest that you use a text box to insert a graphic (which is ideally at least 300 dpi resolution TIFF or EPS 
file with all fonts embedded) because this method is somewhat more stable than directly inserting a picture. To 
have non-visible rules on your frame, use the MSWord “Format” pull-down menu, select Text Box > Colors and 
Lines to choose No Fill and No Line. 

Electronic artwork  
General points: 
• Make sure you use uniform lettering and sizing of your original artwork.  
• Preferred fonts: Arial (or Helvetica), Times New Roman (or Times), Symbol, Courier.  
• Number the illustrations according to their sequence in the text.  
• Use a logical naming convention for your artwork files.  

Formats  
Regardless of the application used, when your electronic artwork is finalized, please 'save as' or convert the 

images to one of the following formats (note the resolution requirements for line drawings, halftones, and 
line/halftone combinations given below):  
• EPS (or PDF): Vector drawings. Embed the font or save the text as 'graphics'.  
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• TIFF (or JPG): Color or grayscale photographs (halftones): always use a minimum of 300 dpi.  
• TIFF (or JPG): Bitmapped line drawings: use a minimum of 1000 dpi.  
• TIFF (or JPG): Combinations bitmapped line/half-tone (color or grayscale): a minimum of 500 dpi is required.  

Please do not:  
• Supply files that are optimized for screen use (e.g., GIF, BMP, PICT, WPG); the resolution is too low.  
• Supply files that are too low in resolution.  
• Submit graphics that are disproportionately large for the content. 

Figure captions  
Ensure that each illustration has a caption. A caption should comprise a brief title (not on the figure itself) 

and a description of the illustration. Keep text in the illustrations themselves to a minimum but explain all 
symbols and abbreviations used. figure caption of a single line must be centered whereas multi-line captions 
must be justified 

Tables  
Please submit tables as editable text and not as images. Number tables consecutively with Arabic numerals in 

accordance with their appearance in the text. Place footnotes below the table body and indicate them with 
superscript lowercase letters. Be sparing in the use of tables and ensure that the data presented in them do not 
duplicate results described elsewhere in the article. Please avoid using vertical rules and shading in table cells. 

 

CONSTRUCTION OF REFERENCES 
References are recommended using IEEE referencing style. Please ensure that every reference cited in the text 

is also present in the reference list (and vice versa). References should be listed at the end of the paper and 
numbered in the order of their appearance in the text. The template will number citations consecutively within 
brackets [1]. The sentence punctuation follows the bracket [2]. Refer simply to the reference number, as in [3]—
do not use “Ref. [3]” or “reference [3]” except at the beginning of a sentence: “Reference [3] was the first ...” 

Unpublished results and personal communications are not recommended in the reference list but may be 
mentioned in the text. If these references are included in the reference list, they should follow the standard 
reference style of the journal and should include a substitution of the publication date with either 'Unpublished 
results' or 'Personal communication'. Citation of a reference as 'in press' implies that the item has been accepted 
for publication. Wikipedia, personal blog, or non-scientific website is not allowed to be taken into account. 
Primary references should be at least 80% from at least fifteen references. References should be taken from the 
late ten years. 

Avoid bulk references such as [1–9]. Avoid excessive self-citations (no more than 20%). If possible, article’s 
DOI should be given for each reference list.  

Reference formatting  
There are two types of references, i.e., electronics sources and nonelectronics sources. Sample of correct 

formats for various types of references are as follows 
• Book: Author, Title. edition, editor, City, State or Country: Publisher, year, Pages.  
• Part of book: Author, “Title”, in Book, edition, editor, City, State or Country: Publisher, year, Pages. 
• Periodical: Author, “Title”, Journal, volume (issue), pages, month, year. 
• Proceeding: Author, “Title”, in Proceeding, year, pages. 
• Unpublished paper: Author, “Title”, presented at Conference/ event title, City, State or Country, year.  
• Paten/Standart: Author, “Title”, patent number, month day, year.  
• Technical report: Author, “Title”, Company, City, State or Country, Tech. Rep. Number, month, year. 

Three pieces of information are required to complete each reference from electronics sources: 1) protocol or 
service; 2) location where the item is to be found; and 3) item to be retrieved. Sample of correct formats for 
electronics source references are as follows:  
• Book: Author. (year, month day). Title. (edition) [Type of medium]. volume (issue). Available: site/path/file. 
• Periodical: Author. (year, month). Title. Journal. [Type of medium]. volume (issue), pages. Available: 

site/path/file. 
• Papers presented at conferences: Author. (year, month). Title. Presented at Conference title. [Type of Medium]. 

Available: site/path/file. 
• Reports and handbooks: Author. (year, month). Title. Company. City, State or Country. [Type of Medium]. 

Available: site/path/file. 

Reference management software  
Every article submitted to MEV Journal shall use reference management software that supports Citation Style 

Language styles, such as Mendeley and Zotero, as well as EndNote®. 
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