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Abstract – A real time data acquisition system for load 

monitoring using human machine interface is presented. The 

design proposes a real time data acquisition whose parametric 

values are monitored and recorded for analysis purposes in a 

typical power system set-up. The parametric measurements 

includes the load voltage, load current, active power, reactive 

power, apparent power, power factor and line current.  A 

perfect interface design is developed using graphical system 

design software. The recorded data is highly helpful in power 

monitoring and analysis for performance evaluation. The 

design gets complete with a manual supervisory control based 

on the data acquired through the interface module.
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I. IntroductIon

 The essence of power has become the most dominant 
asset in human’s life. Power distribution has made its premier 
role by contributing to applications from submicron level to 
all major devices [1]. A supervisory control is always the 
need of any power monitoring system which consists of a 
Remote Telemetry Unit (RTU), communication circuits and 
Human Machine Interface (HMI). The RTU includes the 
implementation of two different sensing devices which are 
the voltage transducer and a Hall Effect current transducer 
(LTS 15-NP). The voltage transducer is a self made sensor by 
using two rated resistors to match and calculate the reference 
voltage in order to transport the data into the data acquisition 
system. The general RTU established in the industries are 
attached with high current/voltage control relays, advanced 
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micro processing unit such as the Programmable Logic 
Controllers (PLC), capacitor banks and so forth. Advanced 
control systems are initially installed in the modern RTU’s 
in order to provide better and efficient system operation. The 
communications involved in this system are basically wired 
transmission where only cables and wires are attached. USB 
communication are implemented for the Data Acquisition 
Module where data from the designed RTU are transmitted 
by wires and the processed information’s are then passed 
to the host computer. The HMI design is basically built in 
order to view and display all the information’s processed by 
the DAQ system from the RTU. LabVIEW software is used 
as the interface panel where the software is programmed in 
order to receive the correct data on the desired slots [2] [3]. 

II. methodology

 The primary objective of this system is to monitor and 
control power in a single phase network. As mentioned, 
the system relies deeply on measurement and analysis on 
non-linear loads where the essence of active power, reactive 
power, load voltage, load current, apparent power, power 
factor and phase. The system is mounted on a wooden board 
with proper wiring and electrical grounding as well. Voltage 
transducer and the Hall Effect current transducer majors the 
initial design of the system and measurement is made on the 
hardware before the software measurement for validation of 
the results. Figure 1 shows the schematic representations of 
the design.
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 The Data Acquisition Module is the heart of the system 
where this module holds the responsibility to perform sig-
nal and information acquisition. The National Instruments 

Fig. 1 Schematic Representation

Fig. 2  Voltage transducer schematics

6008 DAQ module is used and the mode of communication 
is established by using USB and the current transducer is 
from LEM as shown in Figure 2.

III. system development

 The design of the hardware incorporated with the 
project is a rapid prototype where the materials are found 
correlating to the cost as well. Figure 3 shows the system 
module setup with the HMI interface panel. 

 Prioritized experimental loads as such the electric iron 
and electric kettle are tested as the loads manufactured 
with hot plates and coils draw very high current even 

though these loads are for commercial use. The RTU is 
passed through the Hall Effect current transducer and it is 
connected to the switch wall sockets in order to sense the 
load current. The mathematics that involve in this section are 
applied to the current sensing methodology and the voltage 
transducer because the DAQ system can only take small 
value of voltage and current.  Figure 4 shows the graphical 
system design interface for the system module under test. 
The design of the software caters the requirement of the 

AJES Vol.2 No.2 July - December 2013

Conditional Power Monitoring of Domestic Loads through Human Machine Interface



10

power monitoring aspect where all the desired parameters 
are placed and analyzed. The most important part of the 
software is to visualize the RMS voltage and RMS current 
where the theoretical explanation of the control system can 
be mentioned. G-programming concept is used in this HMI 

Fig. 3 System Module under test

Fig. 4 Software interface panel

design with several important programming functions such 
as the indexing array, Boolean function, tab control and 
etc. The software design required a very long time in order 
to search and match the parameters in order to associate 
with the theoretical power equations. Figure 4 shows the 
software interface of the module.

IV. testIng and results

 In this design, the testing section is separated into two 
segments which are the hardware testing and the software 
testing. Figure 5 shows a typical test pane to acquire the 
data. As for the hardware section, the reference voltage 
and the scaling factor must be calculated manually before 
programming the software. Based on the measurement 
made, the reference voltage is observed to be 4.007 V and 

the scaling factor calculated from the transformer ratio is 
about 60. The scaling factor is one of the most important 
components as this value determines the load voltage. 
On the other hand, the software testing is established by 
trial and error and thus, the current formulation is created 
manually. This is because any output that comes from the 
Hall Effect sensor is a voltage. Therefore, this situation be 
analyzed as voltage in terms of current by re-shuffling the 
formula as 
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Fig. 5 Test Pane in the Graphical System Design

Fig. 6 Sensed current formula

Table I ParameTrIc records For dIFFerenT loads 

(sIngle Phase non-lInear loads)

 Figure 6 shows the equation representation of the sensed 
current formula. This formula indicates the sensed current 
on the load with a variable ‘X’ which is generated from the 
current sensor and the software performs calculation and 
finally displayed. The programs designed are not written but 
it is graphically programmed where with the functions are 
dragged and dropped as long as the function corresponding 
to the parameters are true. While loop condition is used as to 
measure real time signal acquisition and will continuously 

loop until the user stops the simulation. The results were 
analyzed for a number of non-linear loads and are tabulated 
accordingly. A typical for the power monitoring over a 
certain period of time and the comparison in terms of the 
parametric  identity  are  compared  and  presented in the 
Table I. Figure 7 shows the graphical module for the system 
result identification for more accurate understanding of the 
readings in terms of monitoring and for analysis purpose.
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Fig. 7  System Result Identification 

Fig. 8 RMS voltage waveform
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V. dIscussIons

 The results obtained using the system HMI interface 
is measured in real time sequence and fluctuations in the 
power line are observed. There are anonymous overshoots 
in the system which proves instability and erroneous in 
the power network. The average voltage reading measured 
manually from different switch wall sockets from the same 
residential house shows a reading of 247.2 V. Overvoltage 
occurrences would result to high inrush of currents towards 
the loads and damages are observed. From Table I, the 
active power and the power factor tend to provide the 
results in negative because the current direction is looping 
and reversed in polarity. But, the magnitude measure proves 
to be correct and the power factors of all residential loads 
are nearing unity. One of the sections in this project could 
not be implemented which is the control system aspect and 
voltage regulation. Even though experiments was conducted 
using self made capacitor banks and etc, the experiment 
fail to produce result and only the power monitoring was 
established for the time being. When the power monitoring 
was visualized in depth, a vast amount of information’s was 

obtained. Capacitor bank design and voltage regulation are 
best viewed in three phase networks and the precision of the 
involved measurement will increase. In this project, many 
problems were face in terms of measurement aspect when the 
formula node was incorrect, parameters measured wrongly 
and so forth. Some of the problems faced required lots of 
time and finally managed to obtain results and compared 
with the manufacturer ratings. The graphical essence was 
not depicted much as this only shows fluctuation for the 
RMS voltage and RMS current. Most measurements made 
are in numeric and the RMS voltage waveform is observed 
as shown in Figure 8.
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